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SPS RESEARCH PLANNING INTERIM REPORT 


Introduction and Smnmary 

This report was prepared as part of the solar power satellite systems 
definition study. Contract NAS9-15636. It was developed to aid In planning 
for the research phase of the solar power satellite program. It Is Intended to 
serve as a data base rather than as a definitive final plan. Accordingly, It 
Includes backup Information to allow a detailed evaluation of all elements of 
the research plan. 

The document Is organized as follows: 

A brief planning overview and discussion of major Issues is followed by a 
detailed issue-oriented list of research tasks. This ’’ist contains all of the 
input data that were used to formulate the overall plan. Each task is described 
in terms of a series of questions that it is Intended to answer, their relevance, 
their applicability (I.e., to what kirrds of SPS's), a summary description of 
the task to be carriedout, its duration, the resources required in terms of 
costs for materials and special test equipment, task head count by skill, and 
utilization of major facilities. The ^ask list also contains the network 
information that was used to perform the critical path analysis and develop the 
schedules. The resources data are numerically coded according to the resources 
library. Table 1. 
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TABLE 1. 

RESOURCES LIBRARY 


1.0 DESIGN & ANALYSIS 

1.1 MECHANICAL (Includes structural, 

thermal, propulsion, mech. equipt. 
ect.) 

1.2 ALRO/PERFORMANCE & FLIGHT CONTROLS 

1.3 ELECTRIC POWER 

l.tt ELECTRIC/RF/DIGITAL 

1.5 CHEMICAL/PROCESS 

1.6 PHYSICS 

1.7 MATH, COMPUTER SOFTWARE 

1.8 INDUSTRIAL DESIGN & PLAN ENGRG. 

1.9 CIVIL, FACILITIES ENGRG. 

2.0 SYSTEMS INTEGRATION & ENGR. 

2.1 SYSTEMS ANAYLSIS/CONFIG. DEVEL. 

2.2 REQMTS & SYSTEM DOCUMENTATION 

2.3 CONFIGURATION MANAGEMENT 
2A SYSTEMS TEST ENGINEERING 

2.5 SYSTEMS MANAGEMENT 

2.6 HF & SIMULATION 

3.0 TECHNICAL SUPPORT 

3.1 AIDE5, DRAFTING 

3.2 CLERICAL & GRAPHICS 

3.3 COMPUTER OPS . 

3.9 LAB TECH - MECH. 

3.5 LAB TECH - ELEC/ELEC 


9.0 MANUFACTURING 

9.1 MECHANICAL DEVELOPMENT SHOP 

9.2 ELECTRICAL/ELECTRONIC DEVELOPMENT SHOP 

9.3 MECH/STRUCT PRODUCTION SHOP 

9.9 ELEC/ELECTRONIC PRODUCTION SHOP 

9.5 SPECIALITY SHOP 

9.6 FINAL ASSY SHOP 

9.7 TEST & CHECKOUT LAB 

9.8 PROCESS PLANT SHOP 

5.0 CONSTRUCTION A FIELD OPERATIONS 

5.1 SITE PREPARATION 

5.2 BRICK & MORTAR 

5.3 SITE ACTIVATION & OPERATION 

5.9 LAUNCH/MISSION OPS 

10.0 SPECIAL FACILITIES 

10.1 LARGE-SCALP. COMPUTER (370/7600 EQUIV) 

10.2 SMALL COMBINED ENVIRON. CHAMBER 

10.3 LARGE COMBINED ENVIRON. CHAMBER 

10.9 SMALL ANECHOIC 

10.5 LARGE ANECHOIC 

10.6 LARGE THERMAL/VAC 

10.7 SYSTEMS INTEGRATION LAB 
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The task descriptions are followed by a network listing that includes the 
short title for each task, the task numbers, the duration, and the total 
estimated cost for each task. The network listing also includes milestone 
events marking the beginning of, and decision points at the conclusion of, 
major research activities. 

The network logic for each task area is provided as a set of drawings in the 
back pocket. The network logic charts also show duration of each task, the 
total float in the schedule, and the cost of each. 

The logic networks are followed by a recommended schedule for each major task 
area developed using assumed resource limitations. (This schedule requires 
approximately one and cne-half years longer to complete than the shortest 
possible or "early start" schedule. Schedule dates on the network logic charts 
apply to die early start schedule). 

The schedule charts are followed by the resource analysis details. These 
details provide the man-loading data by skill for each task. Summary resource 
time spreads, accordings to the resource constrained schedule, are also contained 
in this section. 

The final section contains cost spreads by major technical area and by overall 
program elements. Cost and resource utilization rate plots are in dollars and 
mandays per month, respectively. 
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SPS PROGRAM APPROACH 


We have developed an overall program approach for SPS that we believe Is 
appropriate to a new venture of this magnitude. The philosophy calls for 
Increasing program coomltment: In measured steps. In response to successful 
fulfillment of decision criteria. This approach defers major resource 
commitments until a high confidence of success Is established. Success is 
measured in terms of environmental acceptability, social, political 
and economic acceptability, cost confidence, and technical practicality. 

This ovtfrall program approach Is Illustrated in Figure 1. This figure shows 
the- nvxjor activities to be conducted in each phase, the criteria to be met, and 
the key issues to be resolved In each area of concern. Following the research, 
development, and evaluation phase, the program would move into an engineering 
development and cost verification phase, followed by a phase of prototype 
construction, and finally a period of commercialization. 

The duration of these phases Is thought to be roughly five years each for the 
fiest two phases. One would cover the research, development, and evaluation, 
and the second covers engineering development ana cost verification. A proto- 
type phase lasting roughly ten years would follow. In a practical sense, 
divisions between the phases will be somewhat less distinct thz.n Indicated by 
Figure 1. We expect that, to some degree, decisions will be made Incrementally 
and that certain activities will not fit cleanly into one phase or another. 
Fur:dier, some degree of overlap between the phases is possible. The amount 
of overlap must be selected based on a trade-off of risk versus need. Overlap 
of the phases would allow accomplishment of end results earlier, but would 
subject the program to an expenditure of a higher level of commitment before 
all criteria from a previous phase are met. 
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MAJOR ISSUES 

The research plan was divided Into eleven major technical areas. Each area 
was developed in terms of detailed questions and responsive tasks. The following 
is an overview of the research issues in each technical area. 

1. Solar Arrays 

SPS solar arrays must combine significant improvements in perfonnance and 
weight with major reductions inccost per unit area. Silicon and gallium 
arsenide arrays are the two reference options; but there is some possibility 
that an alternative technology will emerge and prove to be better for SPS 
than either of these. 

The research plan addresses the determination of which solar array technology 
is best suited for SPS and what solar cell and array fabrication, production, 
and performance restoration technologies will provide the most economic 
energy conversion. 

2. Thermal Engines and Thermal Systems 

Earlier SPS system studies have determined that if the solar array performance 
and cost projected for SPS can be achieved, photovoltaic energy conversion 
will provide lower cost than thermal engine conversion. Thermal engines, 
however, represent a hedge against the possibility that the desired photo- 
voltaic performance and cost will not be achieved. In addition, SPS's require 
a number of thermal control systems for heat rejection and temperature control . 
This research activity addresses lifetime and performance of thermal control 
system technologies and maintains a low-key effort to carry along the thermal 
engine as a viable backup energy conversion technology. (Little effort is 
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recommended in basic turbo-generator technology since that technology Is 
in a relatively mature state and is being advanced in other programs.) 

3. Power Transmission 

Some form of directed energy beaming must be used to get SPS power from 
geosynchronous orbit to Earth. Most analyis up to the present time has been 
directed to radio frequency power transmission using a power beam frequency 
of 2450 megahertz. (The wavelength is 12.24 centimeters.) Some work has 
been done on other frequencies; recently increased interest has been 
expressed in power transmission by infrared or visible laser. 

The major research issues in power transmission are related to the achiev- 
ability of the required extremely narrow beam and high efficiencies. 

Related issues include the control of beam sidelobes, noise, and harmonics 
and the determination of the degree to which environmental concerns can be 
eliminated in this system. For laser transmission principal concerns are the 
achievement of the necessary efficiencies and high powers, and minimizing 
heat rejection problems. 

4. Large Space Structures 

The main issues in this area are the development of structural design and 
fabrication approaches that satisfy the SPS requirements for lightweight 
and constructability, and in the case of the transmitter antenna, precision 
and dimensional stability. 
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5. Materials Technology 

The main issue in materials technology is demonstration of the requisite 
long life of the materials to be used. Selection of materials, and 
resolution of additional specialized issues associated with materials 
and their performance tor some of the special applications are additional 
objectives . 

6. System Control 

The issues in this area are the controllability of these large area systems 
in space, suppression of unwanted structural dynamics (the latter could 
cause potential interference with the microwave or la..er transmission 
system) and overall issues of control and data management as well as hard- 
ware and software architecture that will minimize prob’ems with failures 
anji system lifetime. 

7. Space Construction 

The major issues in space construction are the feasibility of constructing 
these very large structures and the attainability of crew and facility 
productiv'ty high enough to make space construction of these systems 
economically practical. 

8. Space Transportation 

The principal issues in space transportation are achievability of adequately 
low freight cost, minimization of environmental concerns related to launch 
vehicle and orbit transfer operations and reduction of the nonrecurring 
costs that will be necessary to bring the space transportation fleet into 
being. 
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9. Power Distribution 

The main Issues are the stability, controllability, and fault Isolation 
and damage pi'evention for operation of this lightweight, high power system, 
and achievement cf adequate lifetime for systans such as power processo*^ 
and switchgear. 

10. Space Environment Effects 

Principal concerns In the space environment effects are the effects of 
space plasmas, outgassing, and particulates in the vaccuimi environirent 
interfering with the operation of the high voltage solar arrays, power 
distribution, and power processing systems. 

SUMMARY OF PLANNING RESULTS 

The ove dll research program includes 173 activities, 26 milestone events, all 
connected by approximately 300 network precedences. The program was assumed to 
start in January of 1980 with an earliest possible completion uace of 1 April 
1986 and a resource constrained scheduled completion date of July 1987. The 
total program cost is $438,000,000, of which ground based research was 
$240,000,000 with most of the balance being associated with flight research 
projects. 

Figures 2 and 3 show cost spreads for the early start and reference resource-constrained 
schedules. Figure 4 shows the overall manpower utilization by major skill for 
the total program. Cost and resources are shredded out at a lower level of 
detail of the cost package in the major part of this report. 
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FIGURE 3 


Total Research Program; Nominal Costs 
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FIGURE 4 
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A total of four altemotive schedules were examined to develop some Initial 
understanding of schedule/funding Interrelationships. Two of these alter- 
native schedules were based on completion at the earliest date allowed by 
the network c»i;f:^J path. These are the “early start" schedule nottd 
above and the "late start" schedule. The former Initiates each task at the 
earliest possible date and the latter at the latest possible date, consis- 
tent with the network interrelationships ''d the critical path completion 
date. Figure 5 shows the funding profile associated with the "late start" 
schedule. The "early start" schedule shows how much funding could be 
usefully employed early in the program: about J60 million in the first 

year. The "late start" schedule shows how little one could get by with, 
and hx much funding peaking occurs in later yeav's as a result of minimizing 
early-year funds. 

Resource-constrained schedules were generated by limiting the manpower 
available in early years. The software employed for this analysis adjusts 
the schedule to conform to these limits. Constrained schedules may take 
longer to complete than the nominal critical path; those analyzed here do. 
The constrained schedule of Figure 3 was so developed, as was the alternate 
constrained schedule of Figure 6. ‘’’his latter constrained schedule allows 
slightly more early-year funding and completes the program about six months 
earlier than the reference constrained schedule. 


Figures 7 and 8 compare the two constrained schedules with tl.e late start 
schedule. (Constrained #1 is the reference schedule.) These illustrate 
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FIGURE 5 

“Late Start” Schedule Costs 
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FIGURE 6 

Alternate Constrained 
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some of the sensitivity of schedule to early-year funding. Present 
indications are that an increase in third-year funding to something near 
the "late start" level will L»e necessary to finish by the critical path 
time limit. Constrtolnts presently applied defer major engineering on 
critical-path flight research projects to year #4. Additional studies of 
funding constraints will be included in the final issue of this planning 
ctccument. 
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NOTES 

(1) Durations are gWen In noneaPy-scheduled 
work days, approx. ZSO per calendar year. 

(Z) Non-resource costs are for materials and 
e<;uipe»nt not Included in resources 
library. 


(3) Lag natation: SS - start-to-start 

FS - finisb-to-start 

( 4 ) Resources are defined In resources 
library. 

Values are headcount for each type. 


(S) Task numbering coda: AA BB CC 00 E 

AA designates program phase; 

01 ■ ground-based research; 

0? ■ research flight tests. 

88 designates technical area, 
e.g., solar arrays 


CC designates subject; e.g.. silicon 
solar cells 
00 designates task t 
E designates priority, 0-? Ml th 
9 highest. 


0180-2S381-1 

















SPS RESEARCH PLANNING DETAILED WORKSHEET 


SL'SPROG'U)'. 


K> 

O 


SOLAR 

ARRAYS 


SC8JECT 


SILICON 

SOLAR 

BLANKET 

TECHNOLOGY 


WY QUISTJOHS 


What Annealing perfor- 
mance can be acMeveO 
on integrated blankets? 


What processes can be 
used for mass produc- 
tion? 


Uhat is the achievable 
performance of inte- 
grated blanket panels 
made by candidate 
production processes? 


IMPLICATIONS 


iAPPLlCABlLm 


Achievability of 
annealing recovery is 
tied to blanket 
conipatibil ity and 
effects 


Energy ccnsumpticn, 
cost, and raw material 
requirements. 


1) Selection of 
processes for 
engineering 
development. 

2) Cost evaluation of 
ihe sil icon 
technology. 


S11 icon 
reference 
SPS and 
EOTV 


Sil icon 
reference 
SPS and 
EOTV 


Sil icon 
reference 
SPS and 
EOTV. 


TASKS t NETVORK NO. 


Perform envi ron- 
ment (radiation) 
and annealing tests 
on integrated 
blanket samples. 

. _.01QJQ1048 

Analyze, test, 
and evaluate 
cell/blanket 
production 
processes. 

0101010S8 


Test and evaluate 
sample panels 
made by proto- 
typical (subscale) 
processing 
equipment. 

010101068 


Silicon Assessment 
(system study) 

01 II 01 018 


RsPEuBjI 

NON- RESOURCE 
COST 

tasks FEO 

i LAGS 

RfSOURCEt 

300 

SIOOK 
Hatls 1 
5TE 

0101010S8 

SSIOO 

011101018 

1.3-.2 10.3:0,S 

1.6:2 4.5;1 

3.2.1 
3.5:2 

750 

$75QK 
Hatls, 
Equip. , 
6 STE 

0'0101068 
FS-100 
011101 018 

1.8:4 1.7:2 4.5:1 

1.9:1 3.1:2 4.8:4 

1.1:1 3.2:2 

1.3:1 3.4:2 4.1:1 

1.5:1 3.5:2 4.2:1 

ISO 

S50K 

01 11 01 018 

. 

1.3:1 

3.1:1 

3.2:1 

3.5:2 

60 


01 IS or 018 
(Solar Array 
Technc’ogy 
Selnctiur) 

1.3:1 

2.1:2 

2.2:1 

2.5:1 


NOTCl 




U) 

Durations are given In normally-scheduled 
work days, approx. 250 per calendar year. 

(3) 

lag notation: SS - start-ts-start 
FS - finish-to-start 


Non-rcsourc€ costs are for materials end 
equiprent not Included In resources 
library. 

(4) 

Resources are defined in resources 
library. 

Values are headcount for each type. 


(S) Task numbering code; AA 88 CC 00 F 

AA designates program phase 

01 • grtMind-based research^ 

02 • research flight tests. 

68 designates technical area, 

e.g., solar arrays 


CC des1g.iattt subject; e.g., si I lew 
solar cells 
00 designates task f 
£ destgnaUs priority, 0-9 with 
9 highest. 


0 180-2538 M 
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SL'SPPOGRAM 

SUBJECT 

KEY OUESTIOKS 

IMPLICATIONS 

APPLICABILITY 

TASKS A NETWORK NO. 

DURATION 
(WORK DAYS) 

NON- RESOURCE 
COST 

TASKS FED 
1 LAGS 

RESOURCES 







SOIAR 

GALLIUM 

What thin-filri gallium 
arsenide cell technology 
is appropriate for 
SPS? 

ThIn-fMm Mgh-effl- 
ciency technology '"iy 
yield low cost. 

Gal Hum 
Arsenide 
reference 
SPS and 
EQTV 

Test cell febrice> 
tTon and substrate 
techniques ; 
measure perfonnance. 
0101020IS 

850 

B250K 

010102028 SS200 

3 Parallel Efforts! 

ARRAY 

0101 

A»SEHI0E 

SOLAR 

BLAMCLT 

TtChNOLOGY 

010102 



010102033 SSfC 
0I01020SB SS200 
011101028 

Same as 010101018 


How much radiation 
degradation will occur 
for various levels of 
radiation flucnce? 

What are proton/elec- 
truns ratios, energy 
dependence and how 
does this vary with 
cell construction, e.g., 
junction depth? 

Frequency and need 
for annealing and/or 
overslzfng are 
dependent on degra- 
dation. 

Galliixa 
Arsenide 
reference 
SPS and 
eOTVs 

Radiation environ- 
ment testing with | 
statistically i 

significant samples 
and range of cell 
types , radiation 
types, levels and 
energies . 

010102028 

500 

)2S0K 

01010?048 
SS 100 
011101028 

San at OIOIOI028 



What annealing 
recovery Is possible, 
and what time/tempera- 
ture profiles are best? 

A practical process 
is needed. Cost and 
energy consumption of 
integration processes 
may be significant, 
and quantities of 
oall'ium required are 
affected. 

Galllim 
Arsenide 
reference 
SPS and 
EOTV 

Test and evaluate 
alternative tech- 
niques for encapsu- 
lating thin cells | 
in blanket panels 
and providing 
Interconnects and 
shunting diodes. 

750 

$250K 

010104018 

SS200 

010102048 SS 200 
010102058 $5 200 

2 Parallel tffortsi 
San as 010101038 






010102038 j 







What annealing perfor- 
mance can be achieved 
on integrated blankets? 

Achlevahil ity of 
annealing recovery is 
tied to blanket 
compatibility and 
effects. 

Galllimi 
Arsenide 
reference 
SPS and 
EOTV 

Perform environ- 
ment (radiation) 
and annealing tests 
on integrated 
blanket samples. 

300 

SIOOK 

010102058 
S3 100 
011101028 

Same as 010101048 






010102048 






WOTtS 


(1) Durations arc qiica In nomally-schcduled 
work days, approx. ?SO per calendar year. 

(2) lion-resource costs are for aiaterlals and 
e'}'jipr»nt not included in resources 

1 ibrary. 


(3) Lag notation: SS - start-to-start 

F5 - fln(sh-to-start 

(d) Resources are defined in resources 
library. 

Values are headcount for each type. 


(S) Task nunbertng code: AA BB CC DO E 

M designates program phase: 

01 * ground-based research; 

02 • research flight tests. 

BB designates technical area, 

e.g.. solar arrays 


CC designates subject; e.g., silicon 
solar cells 
DO designatas task f 
E designates priority, 0-9 with 
9 highest. 


D180-2S381-1 
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SUBPROGRAM 

SUBJECT 

KEY QUESTIONS 

IMPLICATIONS 

APPLICABILITY 

TASKS A NETVORK NO. 

OURAT ION 
(WORK DAYS) 

NON-RfSOURr: 

COST 

TASKS FED 
& LACi 

RESOURCES 

SOLAR 

ARWS 

GALLIUM 

ARSENIDE 

SOLAR 

PLANKET 

TECHNOlOGr 

What processes can be 
used for mass 
production? 

Energy consumption, 
cost, and raw material 
requirements. 

Gallium 
Arsenide 
reference 
SPS and 
EOTV 

Analyzep test» 
and evaluate 
ceU/blanket 
production 
processes. 

CIO 102058 

750 

S750K 
Hatls. 
Equip, 
6 STE 

01010206B 

FS-lOO 

011101028 

Same as 0101010S8 

What Is the achievable 
performance of Inte- 
grated blanket panels 
made by candidate 
production processes? 

1) Selection of 
processes for 
engineering 
development. 

2) Cost evaluation 
of the gallium 
arsenide technology. 

Gail turn 
Arsenide 
reference 
SPS and 
EOTV 

Test and evaluate 
sample panels 
made by proto- 
typical (subscale) 
processing 
equipment. 

010102068 

ISO 

SSOK 

011101028 

Same as 01010106S 

Hhat recovery of 
gallium can be achuved 
with bauxite and other 
potential sources? 

Practicality of galli- 
um arsenide SPS depends 
on developing an eco- 
nomical source of 
gallium with adequate 
production capability. 

Gal ium 
Arsenide 
reference 
SPS and 
EOTV 

Conduct test and 
demonstration 
program for 
gallium recovery. 

010102078 

AOO 

— 

JlOOK 

011101028 

1.5:2 
3.2:1 
A. 8:2 
A. 1:1 
1.8:1 




Gallium Arsenide 
Assessment (Sys 
Study) 

011101028 

Milestone 
TSoTar Array Tech. 
Selec.) 

011S01018 

60 


011501018 

Same as 011101018 


MOTES 


(I) Durations are given In nomally-scheduled 
work days, approx. 2S0 per calendar year. 

(Z) non-resource costs are for aiaterials and 
equipc«nt not Included In resources 
I Ibrary. 


(3) Lag notation: SS - stert-lo-start 

fS - finish-to-start 

(4) Resources am defined In resources 
library. 

Values are headcount for each type. 


(S) Task nunberlng code; AA B8 CC DO E 

AA designates prograa phase: 

01 <• ground-based research! 

02 ■ research flight tests. 

DO designates technical area, 

e.g., solar arrays 


CC designates subject; e.g.. silicon 
solar cells 
00 designates task # 

C designates priority, 0-9 with 
9 highest. 


0180-2538M 
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Sl'S’KOGRA.M 1 

SUBJECT 

KEY QUESTIONS 

IMPLICATIONS 

APPLICABlLlTv 

TASKS i NETWORK NO. 

DURATION 
(WORK DAYS) 

NON- RESOURCE 

TASKS FED 


SOLAR 1 

ARRAYS 

(OiOl) 

ALTtRtlATlV 

PHOtO- 

VOLTAICS 

TLCHNOL- 

OGIES 

What alternative 
technologies are most 
attractive? (e.g., 
multiple-band gap, thin 
films, photo emissive, 
etc.). How do they 
affect SPS array cost? 
Mass (and therefore 
transport cost)? Are 
any of these potential 
alternatives to the 
present baselines or 
are they farther-future 
options? 

Solar array advance- 
ments could enhance 
SPS economics in four 
ways : 

1) lower array cost; 
2} lower array mass 
and reduced 

All 

Photovol talc 
SPS’s 


COST 

ft iAGS 


on alternative 
photovoltaic 
technoloiies. 
(010103018) 

750 

$250K 

0101C3028 SS3U0 
011101038 

2 Parallel Efforts 
1.3:1 «2*2 3.5:1 x2-2 
1 6:1 *2-2 . , , , „ 
3.2.1 x2*2 *2*2 


(010103) 

* 

Explore array 
fabrication 

750 

$3S0K 

011101038 

010104018 

2 Parallel Efforts 



transport cost; 
3) less array area 
and reduced 


processes. 

(010103028) 



l.S:lx2-2 4. 2:172*2 
1.6;lx2*2 4.5:lx2*2 
I.5:lx2-2 3.2:lx2«2 



construction cost; 
4) less sensitivity 
to radiation and 
reduced 

maintenance cost. 


Evaluate perfor- 
mance and assess 
benefits and 
technology readi- 
ness In systems 
studies. 

(01 no 1038) 

60 

- 

OIISOIOIS 

J.5:Lx2*2 
Same as 

011101078 


OPERATING 

ENVIRONMENl 

(010104) 

What are the plasma, 
spacecraft charging, 
and high voltage break- 
down effects that nay 
limit SPS array voltage 
or dictate aspects of 
the solar blanket 

design? 

If voltages must be 
reduced from the 
baseline, more mass 
and cost will be 
Invested In power 
distribution and 
processing. 

All SPS 
and EOTV 
designs 

1) Conduct chamber 
environment tests 
of candidate array 
elements, 

(010104018) 

300 

$100K 

011101018 
011101028 
011101038 
010104028 SSluO 

1.3:1 10.2:1 

1.6:1 

3. 2:0.5 

3.4:1 

3.5:1 





2) Analyze and 
trade off effects 
and Mi tigating 
design options to 
select most cost- 
effective array 
design, array volt- 
age, and power 
distribution and 
processing approach 

ISO 


011501018 

1.3:1 
1.6:1 
2,1;1 
3.2:0. 5 






(010104028) 






sorts 


(1) Ouritions ire jivefl In nonullyscheduled 
wort diys. approi. 250 per calendar year. 

(2) Non-resource colts are for aaterlals and 
e<)uipcent not Included In resources 
library. 


(3) Lag notation: SS - start-to-start 

FS - finish-to-start 

(4) Resources are defined In resources 
library. 

Values are headcount for each type. 


(5) Task numbering code: AA B8 CC DO E 

AA designates progran phase: 

01 • ground-based research; 

02 • research flight tests. 

B8 designates technical area, 

e.g., solar arrays 


CC designates subject; e.g., silicon 
solar cells 
00 designates task I 
E designates priority. 0>9 with 
9 highest. 


D 180-25381-1 




SPS RESEARCH PLANNING DETAILED WORKSHEET 


SL-SPROGRAM 

SUBJECT 

KEY QUESTIONS 

IMPLICATIONS 

APPLICABILITY 

TASKS A NETWORK NO. 

DURATION 
(WORK DAYS) 

NON- RE SOURCE 

lASKS FED 


THER.'IAL 
ENGl'itS 1 
SYGTE>'5 

(0102) 

THERhWL 

CONTROL 

COATINGS 

(0i0201) 

What thermal cor-rol 
coatings are best for 
SPS use? How much will 
they degrade in the 
space environment? 

Are there ways to 
restore them’ 

Degradation of thermal 
control coatings may 
limit performance of 
SPS*s. Restoration 
techniques could be an 
important pa^'t of 
maintenance. 

Refe rence 
and advanced 
technology 
SPS’s 

Perform long dura- 
tion accelerated 
life tests In 
simulated space 
environment. 

Develop concepts 
for. and test, 
coating restoration 
techniques. 

010201018 

COST 

A LAGS 


1250 

S200K 

oniosoiB 

1.1:0.25 

1.5:0.25 

1.6:0.25 

3.4:1 

10.2:0.5 (combined with 
010501038) 
Coordinate with 
Task 010501038 


THERMAL 

CONCEN- 

TRATORS 

(010202) 

What Ideas can be 
develoned for high 
performance concentra- 
tors that would be 
simple to construct 
ang cporatof 

Easily-constructed 
concentrators would 
Improve the attractive- 
ness of thermal engine 
SPS's. This option 
Is important as a 
hedge against problems 
in achieving low 
photovoltaics costs. 

Thermal 
engine 
SPS’s 
photovol- 
taics using 
c'jncentra- 
tirn. 

Conduct studies 
and small-scale 
model tests of 
new or novel 
concentrator 
designs. 

01020201S 

200 

TICK 

011)32018 
310707015 « 100 

1.1:1 
2.1:1 
3. 1:0. 5 


THERMAL 

ENGINES 

(010203 

What Improvements can 
be made In the thermal 
engine SPS design 
concepts of 19777 

Design simplicity 
would Increase 
viability of thermal 
engines as a hedge 
against high photo- 
voltaic costs. 

Alternative 

SPS’s 

Conduct design 
and systems analy- 
sis stitdies of 
thermal engine 
SPS’s. 

011102015 

300 

- 

01020201S 

011102028 

Sane as 01102028 






Thermal Engine 
Assessment 

011102028 

60 


011EO2018 

011)02038 

>•1:1 3. 2:0.5 

1.7:1 
3.1:1 
2.1:1 
10.1:0.01 


NOTES 




(1) 

Ouraticns are given In normally-scheduled 
work days. apprOK. 250 per calendar year. 

(3) 

Lag notation: SS - sUrt-to-start 

FS - finish-to-start 

(2) 

Non-resource costs are for materials and 
eguiprent not int'iided In resources 
1 ibrarj . 

C4) 

Resources are defined In resources 
1 1 b ra ry . 

Values are headcount for each type. 


(5) Task nun^xrlng code. AA BB CC DO E 
AA designates progrin phase: 

01 ■ grougd-based research; 

OE ■ research flight tests. 

B8 designates technical area, 
e.g.. solar arrays 


a designates subject; e.g., sillcvi 
sclar cells 
DO designates task t 
E designates priority. 0*9 Mfth 
9 highest. 


D 180-25381-1 
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N) 


Si3PftO*iRAM 

SUBJECT 

KET QUESTIONS 

IMFLICATIONS 

APPLICABILITY 

TASKS A NETWORK NO. 

dura' ION 
(WORK CAYS) 







:he!h;l 
E'. jriES A 
SYSTE.HS 

’■H-.RNAL 

E'm&TNES 

(010203) 

Can advanced ceramics 
technologies be applied 
to turbines or heat 
exchangers? 

PerFomance of thermal 
engine SPS's would be 
much enhanced if cycle 
temperatures could 
take advantages of 
ceramic temperature 

Alternative 

SPS’s 

1) Research ceramic 
turbine parts and 
heat exchanger 
elements (augment 

750 




ranges 


2 ) Evaluate bene- 
fits of ceramics 
for thermal engine 
SPS applications. 
Part of 0ino?015 










FLUID 

STSTEKS 

(010204) 

Uhat IS the best way to 
provide meteoroid 
protection for fluid 
and other SPS systems? 

Meteoroid punctures 
dominate life expes'- 
tancy for fluid systems 
and can influence life 
of other systems. 

Primary: 
thermal 
engine 
sys tens . 
Secondary: 
large heat 
rejection 
systems 

Analyse, design, 
test, and evaluate 
-.Iternatlve fluid 
Joint systems, e.g. 
braced sleeves, but' 
■eld, and joint 
fabrication, repair 
ana inspection 
technioues. Tests 

450 






include hv impact. 







010204017 



non-rc$ource I 

V.OST 


TASKS FED 
A LACS 


RESOURCES 


$50K 


011107028 


1 . 1:2 
1.5:0.S 
3.1:1 
3.4:1 
3. 2:0. 5 


4. 1:0. 5 
4.S:0.2 


»SOK 


01ll0'’n28 


1.1:2 

1.6:0.S 


3.1:1 

3.4:1 

4.1:1 

4.5:0.S 


NOTES 


(1) OuT^tTcns <re given In ncrmally-scheduled 
work diys. approx. 250 oe*" calendar year. 

(2) Non-resource costs are for materials and 
equiprent not included In resources 
library. 


(3) L»j notation: SS - start-to-start 
FS - flnish-to-start 

Resources are defined tn resources 
library. 

Values ire headcount for each type 


(5) Task ninberlng code. A4 88 CC 00 E 

AA designates progr&s phase: 

01 • ground-based research; 

02 • research flight tests. 

86 designates technical area. 

e.g. , solar arrays 


CC desisnates subiect; e.g., sllicr 
solar cells 
DO desic nates task # 

E desi>^naUs priorltft 0-9 nftli 
9 highest. 


D 180-25381-1 




SPS RESEARCH PLAhNING DETAILED WORKSHEET 


N) 


Slji'ROOIMH 


th-:r.iai 
EN-'INtS 1 
i. jIEHS 


SUBJECT 


•■l UIO 

smtrts 


010J04 


KEY QUESTIONS 


What perfornianco can 
be achieved from heat- 
plpe radiatort In the 
TOt'-SOQ^C temperature 
range? What life? 


IMPLICATIONS 


Heat pipe performance 
Is critical to micro- 
wave tube and power 
processor cooling. 


APPLICABILITY 


AM SPS 
designs. 


What performance can 
be achieved with cir- 
culating systems? What 
life and re’ iabil I ty? 


What techniques for 
in-space assembly, 
inspection, and repair 
arc suitable for use 
with SPS fluid systems? 
How can one minimize 
rise of damage from 
'luld leaks? 


Circulating systems 
are an alternative to 
heat pipe and may be 
more applicable to 
systems with large 
concentrated thermal 
loads . 


Long service 1 ife and 
high rel labi 1 1 ty will 
require occasional 
repair, e.g. , of 
meteoroid puncture. 


All SPS 
designs . 


All SPS 
systems that 
may involve 
use of 
fluids, 


TASKS A NE1WORK NO, 


DURAl ION 
(WORK PAYS) 


Design, test, and 
evaluate various 

heat pipe designs ( 500 [ SOOK 

and fluid*, over a 
range of ^c•^lpora- 
tuies and thermal 

powers. Coordinate w(th mtcrowivc impMfltr 
and power proressor research. 

.olo;;C4QZ7 , 

Design, test, and , jqq 


NON-RISOURCE 

COST 


evaluate circulating] 
systems over a 
rangu of tempera- 
turns and thermal 
powers , 

010204037 

Analyze, design, 
test, and evalinte 
various can.'ii'ate 
approaches for In- 
spection, removal, 
patching, replace- 
ment, in-situ 
repair, and fluid 
recharging. Cover 
a range of fluids, 
types of systems, 
and operating 

temperatures. 


010204047 


3(<0 


S50K 


tSOK 


IAvKS fEO 
t LACS 

RESOURCES 

010704017 SS 200 

1. 1:0.5 

010704047 SS 200 

1.6:0. 5 

010704067 rS-100 

3.1-.0.S 


3.4:1 

010204017 SS 200 

Same as 010204027 

010204047 SS 200 


010204067 ES-IOO 


011102028 

1. 1:0.5 


2.6;0.S 


i.s-.o.s 


3. 2:0.5 


3.3;0,S 


4.5:1 


4.1:1 


liOTES 




(IJ 

Durations are given in normally-schedMled 
work days, approi. 2SO per calrndar year. 

(3> 

Lag notation: SS - start-to-start 

fS - f1n1sh-to-$tart 

(Z) 

Non-resource costs are for materials and 
equiprent not included in reso»*rces 
library. 

(4)- 

Resnorces ire defined in resources 
library, 

Values are headcount for each type. 


(S) Task nmbcri.'ig code; AA BB CC 00 E 

AA designates program phase: 

01 • ground based research^ 

02 • research flight tests. 

B8 designates technical area, 

a.g. , solar arrays 


CC designates siAJect.; e.g.. silicon 
solar cells 
OO designates task # 

E designates priority, 0-9 with 
9 highest. 


DI80-25381-1 
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:'.3P«0CWM 

Sl'Sv’fCT 

xtr oufSTJOhS 

IFIPLlCAFIOhS 

APPlICMlLITV 

TASri 1 «ICTW0<tA NO. 

OURATIOW 
{WORK DAYS) 

NON-RfSOURCC 

TASKS rco 

RfSOUPCeS 










THf 

1N-.INF5 h 
SVSiLVS 

FLUID 

StSUFtt 

Wh4t hC4t tranifei* p«r- 
formafice con be expected 
it jero-9» espec'eUy 
tf p^4se change t$ 
'nidolved? 

Certain heat transfer 
problenv involve 

phase change, e.g. , 
heat pipes; themal 
engine boilers and 
condense'^ . 

Unclear but 
probably 
most SP$ 
designs . 

Test, analyie, and 
evaluate 2 cro-g 
heat transfer under 
nucleate and film 
boiling, condensing, 
and heat pipe 
conditions. Crop 
towers , etc. . can 
Le u.ed buf shuttle 
flights may be 
needed, 
olopoaw? 

400 

$sor. 

0m0?028 

1.1:2 
1.6:0. 5 
3.1:1 
2. 1:0. 5 
3.4:1 
4.1:1 



What performance can be 
obtained from integrated 
thermal radiators? 

Some aspects of SPS 
design are constrained 
by available heat 
rejection area and 
attainable heal rejec- 
tion performance. 

Ail Si. 
design, 
especially 
power 

transi.iitl.r$ 
and power 
processors. 

Design, analyte, 
test, and evaluata 
integrated radiator 
systems. Including 
h*at pipe or clrfu- 
latlng fluid ele- 
ments and thermal 
control coatings. 

0|fj2Q4067 

400 

$so« 

011102018 
010204088 SS2S0 

Saw as 

010204057 



What MaterlaH end 
processes wUt ^ 
needed to ensure 'tong- 
life conUIrrfitent of 
liquid eietels? 

if liquid metals are 
used, e.g. , In klystron 
cool ing heat pipes , 
leaks in high-voltage 
areas could lead to 
serious damage. 

klystron 
tooling; 
thermal 
eng i net 

Perfonn long-1 1ft 
accelerated 
corrosion and 
tiansport tests 
wi th WfCury 
and sodiin heat 
pipes. 

010204078 

700 

$so« 

— 

011102038 

1.1:1 
1. 5:0.5 
3. 4:0. 5 
4. 1.0.5 
3.2:0. 5 






Thermai/fluld 
Overall System 
Assessment 

150 . 

- 

011502028 

Saw M 

011102028 

1 





(11102038 






(1) 0iir«t1ont tre 9<irc« <n nonully'tclicdwled 
Mirk diyi, *ppro«. iVt per c«1er«Ur y**r. 

(2) Hon-reiP«rce COTti *re for •uterioU ond 
equlprent not included in rctourcet 
U4r*ry. 


(}) li« notation: SS • ittrt-to-»Urt 
FS - finish-tO'itart 

(4) ResMircet are defined in recourcet 
library. 

Value* are headcount for “ach type. 


(5) Talk nueberinp code; M B6 CC 00 ( 

AA detipnate* protra* phase: 

01 • pround'based researchi 

02 • research fiioht test*. 

88 designates technical area, 

e.g., solar arrays 


CC desigoatef awt/ecti e.g., silicon 
solar cells 
00 designates tasc f 
£ designste* p^':^ty, 0-0 nitii 
9 MghMt. 


D 180-25381-1 











SPS RESEARCH PLANNING DETAILED WORKSHEET 


Sl'SPPOCW! 

S'JSJECT 

«Y QUESTION 

IHPLICATIOhS 

APPUCABItinr 

TASKS t NETWORK NO. 

DURATION 
(WORK OATS! 

NON-RESOURCE 

COST 

TASKS FtO 
6 lACS 

8ES0URCCS 

£-.r,i-.LS k 
stsuttt 

F'.UIO 

s»su« 

Wh»t production 
processed c*n b« 

to nbtaln hi 9 h 
rates , high quality* 

#nd low cost for 
1nte9f*ted radiators. 

Thermal control 
syste**»s are second 
In cost inpof tanca 
for the reference 
power transaitter 

fteferenct 
SPS‘t and 
themial 
enginei 

Study, analyyc 
and prototype test 
manufacturing 
techniques 
DlOmoHB 

SOO 

tIOOK 

01M07028 

1_._. 

1.1:1 3.2:1 

l.t:7 

4.1:1 

4.8:1 

Thermal Engine Tech- 
nology Continuation 
decision. 

011S0P0I8H 

PlUIO STSTENS TECHNOtOCr SELECTION 0I1SA2O78 I 

POWER 

TWMS- 

MISSIOH 

tf 

JWPUFltRS 

What efficiency can be 
acnteved with a klys- 
tron? What is the 
best ccnpronise of 
cavity design, circuit 
design, and depressed 
collector design for 
aiavimuii efficiency? 

Ho* i"och noise and 
har-ionics are 
generated by the tube? 

High OC-Rf conversion 
efficiency is 
essentia? Co nlniaiii- 
ing SPS costs. A 
confident estiaiate of 
tube efficiency awst 
be in hand to flnaliie 
the transmitter 
spec if ications . 

Reference 

SPS 

designs. 

Analyie, develop, 
test, evaluate, 
and iterate the 
basic klystron 
RF configuration 
design. 

bl0}0)019 

.F50 

tlOOK 

010301079 SS700 
010301018 SS400 
0101011)46 SS400 
010304019 SS7S0 

1. 1:0.6 

1.4:7 

3. 1:0.6 

3. 7:0.6 

3.5;? 

4.7:7 

4.5:1 

What is the best tify 
to therwl control 
tl.a klystrons? 

Heat removal is a key 
desMn cons idaration 
in k'ystron design. 

A mature thermal 
control des ign mi 1 1 
ninimtiu failutt 
problems . 

Reference 

SPS 

designs. 

Anal, it and test 
heat pipe and I 

circulating cooling 
schemes over e 
range of tempera- ( 
tores. Marry ! 

mith klystron tube 
under developMcnt 
and coi.duct 
Integrated tests. 

010301079 

600 

SiOOK 

010W1018SS790 
010301119 SS7S0 
011101019 SS7S0 

1.1:7 
1. 4:0.6 
3. 1:0.6 
3 4:0.5 
4. 1:0.6 
4. 7:0.6 






NOTES 




(1) 

Durations arc given In normal ly-schedulcd 
mnrk days, approa. 7.0 per calendar year. 

(3) 

lag notation: $5 - start-to-s Urt 

fS - Finlsh-t 0 -start 

(7) 

Non resource tests are for aMterlals and 
equipeent not included in resources 
1 ibrary. 

|4) 

Resources are defined in resources 
library. 

Values ire headcount for each type. 


(S) T«sk Miabtrlng codt; M 88 C£ 00 C 

M dMignttct prograi ph«'.c; 

01 • grv«Md-b«»td mtarclii 
0? • rttfirch flloM 
88 dctlyntUt UcKnlui irt*. 
v.g.. Ml«r «rr«pt 


CC MbjKt; •.g,. sIMcm 

Ml«r cclU 
OO dtslgaatM Utk P 
E dMigMtn prlantp. 0^ «ritk 
9 h<gh««t. 


D 180-25381-1 



SPS RESEARCH PLANNING DETAILED WORKSHEET 


SUBPROGRAM 

SUBJECT 

KEY QUESTIONS 

IMPLICATIONS 

APPLICABILITY 

TASKS t NETWORK NO. 

DURATION 
(WORK DAYS) 

non-resource 

TASKS fEO 

RESOURCES 

PC-CR 

Tk/ViS- 

HISSION 


Can th« klystron b« 
designed for semi-auto- 
mated assembly and tn 
avoid extensive hurn-ln 
or tune-up testing? 

Can precision manufac- 
turing produce 
cavitiet on fr>‘qucncy? 




COST 

A LAGS 

Rf 

AMPLIFIERS 

Tast and checkout 
labor may be a large 
contributor to pro- 
duction tube cost. 
Careful design and 
process development 
to mlniml/e this 
would have a large 
payoff. 

Reference 

SPS 

designs . 

Carry out 
Intagrated tube 
design <>nd test 
activities, and 
manufacturing and 
process develop- 
ment. 

&I030I03B 

500 

SIOOK 

011103029 

1. 1:0.5 

1.4:1 

l.B.l 

3.1:1 

3.5:1 

4.8:2 

3. 2:0.6 



Can permanent magnets 
be used to reduce 
tube mass and 
parasite power 
consumptions? 

Significant 
reduction In mass 
and Improvement In 
efficiency. 

Reference 

SPS 

designs. 

Analyte, design, 
and test W 
options. 

010301046 

200 

IlOK 

011103029 

1.1:1 3.2:O.B 

1.4:1 

3.5:1 

4.1:1 



WM( efficiency can be 
achieved with a magne- 
tron or amplltron? 

What is the best wav to 
use this device, 1 .e. , 
as an amplifier or as 
an osci Dator In a 
directional amplifier 
configuration? How 
much noise and harmonics 
are generated by these 
configurations? 

The magnetron (or 
amplltron) Is a 
potential alternative 
to the klystron, 

The preferred approach 
Is not yet determined. 

Alternate 
SPS designs 
using 

magrietroni 
In place 
of 

ktystroni. 

Analyze, develop, 
test, evaluate 
and iterate th* 
basic magnetron/ 
ami'll Iron design. 
Trade-off the two 
approaches and 
select the best. 

7S0 

ilOOK 

010301069 SS200 
011103019 SSlOO 
010304019 SSZOO 

l.liC.S 

’.4:2 

3.1;0.B 

3.2-.0.5 

3.5:2 

4.2:1 

4. 5:0.5 






O1OAOI0S9 

1 






MOTES 

(1) Ooritlont <re given In nonul)/-sch<.'du1«d 

work approa. 250 per calendar yetr. 

(2) >lon-reso<irte cost* are for aatcrlatt and 
equipcent not Included In resources 
library. 


(3) Lag notation; SS - start-to-sUrt 

FS - f(n(fb-to-starC 

(4) Resources are defined In resources 

library. 

Values are headcovmt for each type. 


(S) Task maubering code; AA BB CC 00 E 
AA designates program phase: 

. 01 • groixid-based research; 

02 • research flight tests. 

BB designates technical area, 
e.g., solar arrays 


CC designates siAJect; e.g , silicon 
solar cells 
00 designates utk f 
C designates priority, 0-g with 
9 highest. 


0180-2538M 




SPS RfcSFARCH PLANNING OEIAILEO V/ORKSlILtT 


w 

o 


SfSPROGRAM 


PC«r.R 

rw;s- 

MISSION 


SUBJECT 


Rf 

AKPLIFURS 


KEY QUESTIONS 


Uh<t It the best wey 
to thermal control the 
magnetrons? How does 
this vary with tube 
power level? 


Can a corhbinatlon of 
design approach and 
precision manufacture 
avoid the use of 
active de>icet and/or 
test procedures for 
tube tune-up? 


IKPUCATIOKS 


APPUCABIUTY 


Heat removal is a key 
design consideration. 
Earl icr studies 
assumed passive 
(conductive fin) 
thermal control , 
resulting in limita- 
tions of power per 
tube. Higher tube 
power may be desirable 
and can be facilitated 
by semi-active thermal 
control . 


Test and checkout 
labor may be an impor- 
tant contributor to 
tube costs. Climina 
tion of active devices 
will improve 
reliability and reduce 
maintenance. 


A1 terriate 
SPS 

designs 

using 

magnetrons 
in place of 
klystrons. 


AT temate 
SPS designs 
using 

magnetrons 
in place of 
klystrons 


TASKS t HETVOAK NO 


Analyze thermal 
control effects 
or tube design 
point and integra- 
tion considerations! 
Analyze, test, and 
evaluate al ter- 
native thermal 
control techniques. 


TTourai Pin 

— UMOPdt 'A 
r 400 


NOti-RE SOURCE 

- 


010TD10S9 


Carry out 
integrated tube 
design and test 
activities, and 
manufacturinq and 
process develop- 
ment. 


010S01078 


SOO 


cost 


SSOK 


SIOOK 


TASKS FED 
t LACS 


010301078 
SS 200 
011103029 

010301119 

011103019 

011103029 


SS 2S0 
SS 250 


011103023 


RESOURCES 


1.1:1 
1.4 -.0.5 
4. 1:1.0 
3. 4:0. 5 
3. 1:0. 5 


Setae as 010301038 


NOTE S 

(T) Ojr.itions are given in nomally-scheduled 
work days, approx. 2SO per calendar year. 

(2) Non. resource costs are for materials and 
equiprent not included in resources 
1 ibrary. 


(3) lag notation: SS - start-to-start 

fS - finish-to-start 

(4) Resources are defined in resources 
library. 

Values are headcount for each type. 


(5) Task ntabering coda; AA 88 CC DO C 

AA designates program phase; 

01 • ground-based rasaarch; 

02 • research flight tests. 

68 designates technical area, 

e.g., solar arrays 


CC designates suMect; e.g., slllcmn 
toler cells 
DO designates task f 
C designates priority, 0-9 with 
9 highest. 


D 180-25381-1 



SPS RESEARCH PLANNING DETAILED WORKSHEET 


Sl'SPROGRAM 

SU9J£C'i 

KEY CUES > IONS 

IHPU CAT IONS 

APFL1CA8IUTY 

TASKS t NETWORK NO. 

Ot'RATION 
(WOPK JAYS) 

NON- RESOURCE 
COST 

TASKS FED 

RESOURCES 







S LAGS 

t-OWfR 

TkVii- 

VISSION 

amplifups 

What kinds of solid- 
\tAte microvave ampU- 
filer devices are most 
applicable to SPS use? 
What efficiency can be 
expected? What Hfe? 
What ope*’ating tempera- 
ture limitationSa Hom 
much power per device? 

Solid-state RF 
ampi 'tiers can be 
expected to have 
longer 1 1 fe and 
rcgulre 'css main- 
tenance than tubes. 
They will . i.owever, 
have more str'ngent 
temperature lln.lta- 

Alternate 
SPS designs 
us Ing 

solid-state 
microwave 
ampi iflers. 
Power per 
RF link will 
probably be 

fabricate and/or 
purchase and test 
arnpl If ler devices 
with potentially 
attractive charac- 
teristics. 

010301089 

400 

SOX 

010301099 SS SO 
011103019 SS SO 

3 effort* 

1.6;0.S X 3 • 1.5 
1.4.-1 X 3 • 3 
3. 1:0.5 X 3 • 1.5 
4.2:1 X 3 • 3 
3.2:1 • 3 



Now much radiation 
protection w1 11^ they 
need? 

tions , be more 
sensitive to radia- 
tion, and exhibit 
relatively low power 
per device. Their 
characteristics need 
to be defined to 
assess their advan- 
tages and disadvan- 
tages. 

In the 2 to 
4 gigawatt 
range. 

Design, febricate, 
test and evaluate 
high efficiency 
ampi i Tiers , e.g. . 
switched-mode types. 

010301099 

400 

20K 

010301109 SS too 
010301119 SS SO 

1.4:1. 5 
1.1:0. 5 
3.I-.0.S 
3.5:1 
4.2:1 



What production proces- 
ses can he used to 
achieve high-rate, low- 
cost production for 
solid-state amplifier 
and related devices? 

Can the amplifier and 
related preamp and con- 
trol circuitry be Inte- 
grated on a 1ow-cost 
chip? 

Current gallium ar- 
sendle FCT's enst on 
the order of $100/ 
watt. Costs need to 
be reduced to the St 
to 10< per watt rang*. 

Alternate 
SPS d'signs 
using solid- 
state micro- 
wave ampli- 
fiers. 

Design Integrated 
CaAs FET amplifiers. 
Oovise and test pro- 
luctlon processes 
suitable for de- 
sired cost targets 
at high rates. Teil 
and evaluate units 
produced by these 
processes. 

JOO 

SOK 

011103029 
010304019 SS SO 

1.4:1 
1.1:1 
1.8:1 
3.1:1 
3. 2:0.5 
4.2:1 
4. 4:0,5 
4. 8:0.5 




t 


OI030U09 






NOTES 




(1) 

Durations arc given In normally-scheduled 
work days, approx. 2S0 per calendar year. 

(3) 

Lag notation: SS - start-to-start 
FS - flnlsh-to-start 

(3) 

Non-resource costs are for maUrlals and 
egulp.-«nt not included In resources 
1 Ibrary. 

(4) 

Resources are defined In resources 
library. 

Values are headcount for each type. 


(S) Task ntjahartng m4c; M U CC 00 £ 

AA deiignatts progriti phase 

01 • grouml-bastd r«teare(ii 

02 • rasearch /light' tests. 

6S designates technical area, 

e.g., solar arrays 


CC designates subjccti e.g.. stlfcoe 
solar cells 
DO designates task I 
E designates priority, 0-9 tilth 
9 highest. 


0180 - 25381-1 






















SPS RESEARCH PLANNING DETAILED V/ORKSHEET 


SL'SPROCRAM 

S’.'SJtCT 

KEY QUESTIONS 

IMPLICATIONS 

applicability 

TASK5 1 NEIVORK NO. 

DURATION 
(WORK DAYS) 

NON -RE SOURCE 
COST 

TASKS FED 
S LACS 

RESOURCES 

PC-tA 

IRAN5- 

K'SSIOH 

RF 

ampufiers 

i tlRCUlTS 

A 

How can solid-state 
iwipllflcrs bo Integrated 
with radiating elements 
to achieve efficient 
coupling and combining 
of the amplifiers so 
that RF power generated 
is efficiently radiated? 
How can these designs 
be formulated to maxl- 
mlie heat rejection 
capability? What will 
be the noise and 
harmonics performance 
of the Integrated 
amplifier- radiator? 

The solid-state 
systems may require a 
much different 
approach to radiator 
design. Efficient 
coinl>lnlng and efficlen 
heat removal and 
radiation are poten- 
tial problems. Unlev 
high-q output cIrcuUs 
can be used, noise and 
hannonlcs from hlgh- 
efflctency amplifier* 
may be a problem. 

Alternate 
SPS designs 
us Ing 

sol Id-state 

microwave 

amplifiers 

Integrate 
representative 
ampi triers with 
couplers and 
radiators. Test 
and evaTuate various 
design approaches. 
Measure efficiencies 
and noise and 
harmonics. 

Evaluate heat 
rejection 

capability. | 

010.101119 

SCO 

SSOK 

01030404B SS2S0 
010304019 SS2SO 
0I030?0?9 SS1S0 
01030403S SS2S0 

7 efforts 
1.4;).S a 2 • 3 
l.liO.S X 2 • 1 
a.lrO.S X 2 • 1 
?.S:1 X 2 • 2 
4.2:1 X 2 • 2 
3.2;0.S 

Are thi're Other 
potential amplifier 
devices (uf either tube, 
sol Id state, or hybrid 
nature) that should be 
evaluated (and possibly 
developed) for SPS? 

New or alternative 
amplifiers may provide 
Importent advantages 
for SPS application, 
e.g. , high efficiency; 
low noise. 

Alternative 

SPS 

design. 

Survey literature 
and technology; 
select candidate 
devices and conduct 
exploratory tests; 
evaluate for SPS 
application. 

0IQ.1011C8 

^.400 

S20K 

011103019 

FS-lOO 

1.4:1 
1. 6:0.5 
4.2:1 


NOTES 


(1) Durations are given in norMlIy-schediiled 
work days, approx. 2S0 per calendar year. 

(?) Iton-resiurce costs arc for aaterials and 
e<;’jiprcnt not Included In resources 
1 1brary. 


(5) Lag notation. SS - start-to-start 
FS - finish-to-start 

(4) Resources are defined In resources 
library. 

Values are headcount for each type. 


(S) Task numbering code; AA BB CC DO E 

AA designates program phase; 

01 • gruund-based research^ 

02 • research flight testr. 

08 designates technical area, 

e.g.. solar arrays 


CC designates sebjecti e.g., silicon 
solar cells 
DO designates task a 
E designates grloiitf. 0-9 with 
9 highest. 


D 180-25381-1 




SPS RESEARCH PLANNING DEfAllED WORKSIIEEI 


Sl3®R0C(yW 


p:».’er 
T1.-,NS- 
r i-i5 ion 


0103 


v>> 

ViJ 


SUBJECT 


PriASE 

CCNTROt. 


01 0303 


KEY QUESTIONS 


Hhat phase control 
systems are applicable 
to SPS microwave 
power transmission? 


What means of distribu- 
ting phase reference 
signals on the trans- 
mitter is best? What 
network topology should 
be used? What frequency] 
should be used? What 
types of phase conjuga- 
tion and regeneration 
circuits should be 
used? How much redun- 
dancy is needed? 


IMPLICATIONS 


APPLICABILITY TASKS i NETWORK HO. 


Phasing of RE ampli- 
fiers must be maintain- 
ed wi thin about 10 
degrees (onc-sigma) 
over the entire apert- 
tuie in order to obtain 
high efficiency and 
minimue spurious 
emissions. 


The accuracy of phase 
control is dependent 
on tne precision of 
phase distribution. 
Transmitter cost, mass, 
and maintenance 
requirements are also 
involved. EMI atten- 
uation, and signal 
discrimination may be 
problems . 


All SPS 
designs 


All IPS 

designs 


DURATION 
I (WOR K PAYS) 


400 


1) Continue analy- 
sis and definition 
of spread spectrum . 
retrodirective 

base i ine . 01030P019 

2) ' 


400 


Investigate 
alternatives such 
as traveling-wave | 

'i) Br^dboa rd US tn-TOO- 

and evaluate 
promising notions. 

010302039 

1) Design and test | goO 
elements such as 
fiber optic links, 
power splitters, 
phase conjugution 
and regeneration 
circuits , etc. 
under re.illstlc 
operating 
xandltions 

2) Conduct analytic 
simulations based 
on test results and 

, select most fabor- 
ahle poti ons. r*rt of 011103019 


010302049 


3) Breadboard and 
brassboerd selected 
options for integra-j 
ted test and 
evaluation. 

010302039 


400 


NON-RESOURCE 
COST 


T?Dir 


S20K 


$20K 


TASKS FED 
t LAOS 


010302039 SS 20 
010302049 SS SO 
010.302069 SS SO 
011103019 SS SO 

010302039 SS 20 


010302D4rsS 50 
020302019 SS SO 


0103020S9 SS 100 


1.4:2 
1.7:1 
3. lit. 5 
3.2:0. 5 

2 parallel efforts 

1.4:2 *2-4 3.2:O.S 

1.7.1 s 2 - 2 X 2 ■ 1 

3.1:0.S X 2 • 1 
2 'paralTerefEorTs 
, 1.4:2 X 2 • 4 3.1:0.S x 2 ■! 
1. 1:0.5 X 2 ■ 1 3.2;O.S x 2 • 
|1. 7:0.5 X 2 ■! 4.7:1 x 2 «2 
3 .5:1 X 2 -2 


011103029 FS-lOO 
010304019 SS 200 


RESOURCES 


Same as 010302039 


Saaie as 010302039 


NOUS 

(1) Durations are given In normally-scheduled 
work days, approx. 250 per calender year. 

(2) Non-resource costs are for maUrials and 
equipment not included in resources 
library. 


(3) Lag notation: SS - start-to-start 

FS - finish-to-start 

(4) Resources are defined In resources 
library. 

Values are headcount for each type. 


(S) Task numbering code: AA 8B CC 00 E 

AA designates program phase; 

01 • graund-based rtsearchi 

02 • research flight tests. 

6B designates technical area, 

e.g., solar arrays 


CC designates subject; e.g., i"leon 
solar cells 
DO designates task f 
E dctlgnaUs priority, 0-9 wit* 

9 highest. 


0180 - 25381-1 




SPS RESEARCH PLANNING DETAILED WORKSHEET 


SUBPROGAAN 

SUBJECT 

KEY QUESTIONS 

JHPUCATIONS 

APPUCABltlTY 

TASKS t NETVORK NO. 

DURATION 
(WORK DAYS) 

NON-RESOURCE 

COST 

TASKS FED 
• tAGS 

RESOURCES 

pcwta 

TRANS - 

r.isslOH 

PHASE 

CONTROL 

What approaches are 
most suitable for phase 
control receiver Imple- 
mentation. Can 
receiver-on-a-chip" 
techniques be used? 

What are the sensUlv 
itles, phase errors, 
costs? How does the 
cost of pc receiver 
k distribution circuit- 
ry affect the selection 
of pc system topology 
t level to which active 
phase control is 
distributed. 

Phase control receiver 
design is central to 
complete definition 
of the phase control 
system: method of 

implementation on the 
transmitter, cost- 
optimal level of 
distributioni thermal 
control; uplink sig- 
nal acquisition; 
sensitivity A phase 
errors. 

All SPS 

systems 

using 

retro- 

directive 

phase 

control . 

1) Perform prelim- 
inary design 
studies of pc 
receivers. 

2 ) Analyze as sys- 
tem element and 
select best 
approaches. 

3) Design and test 
hreadboard/brass- 
board receivers. 

_fljejQi069 . 

300 

20K 

011103019 SS SO 
020302019 

SS 100 

0)0304019 

fS-50 

Same as 010301099 

4) Evaluate test 
results and 
finalize design ‘ 
approach. 

_Pj4n-AtJlUi03Q12_J 

/ 


X 


What means of receiving 
the uplink signal is 
best? (This assumes the 
use of a retrodirective 
system as in the base- 
lines) How can the 
upl ink signal be 
coupled to phase con- 
trol receivers? 

The uplink signal must 
be close in frequency 
to the power signal, 
yet enough separated 
to allow discriminatiof 
Oiplexing from the po 
power signal distri- 
bution system may be 
practical , and uti- 
lizes the entire trans 
mitter as receiver 
aperture. Transmitter 
bandwidth is an issue. 
A solid-state trans- 
■itter My be entirely 
different In design 
then the waveguide 
baseline and aiay re- 
quire e unique approac 

All SPS 

systems 

using 

retro- 

directive 

phase 

control , 

1) Test baseline 
antenna design for 
bandwidth, phase 
distortion, and 
dlplexing feasiblll 

2) Test alternate 
designs especially 
those for solid- 
state systems, 01030 

400 

y. 

2079 

40K 

011103019 

SS U. 

1. 1:0.5 4. 1:0, 5 

1. 3:0.5 

1.4-.0.S 4,2;O.S 

3.1:1 

3.2;0.S 

3.4:0, 5 

3.S;0.S 

3) Analyze results 
to ascertain suit- 
ability for spread- 
spectrum and two- 
tone uplinks. De- 
termine uplink 
power/gain required 
Select most practi- 
cal system design 
approaches, part of 

/ 

01)103019 

/ 

■ ■ 

/ 

/ 


note s 

(1) Our«t1ons <re given In norully-schedaleO 
wort diys, approx. ZSO per calenilar year. 

(2) Non-resource costs are for MterlaU and 
equlpoent not Incluied In resources 

1 ibrary. 


(3) lag notation: SS - start-to-start 

FS - finish-to-start 

(4) Resources are defined In resources 
library. 

Values are headcount for each type. 


(S) Task numbering code: M BB CC DO C 

AA designates program phase: 

01 • ground-based resaareht 

02 • research fllaht tests. 

68 designates technical area. 

e.g.. solar arrays 


CC designates subject; e.g.. snicoa 
solar calls 
00 designates task I 
E designatas priority. 0-4 with 
9 highest. 


D 180-25381-1 


SPS RESEARCH PLANNING DETAILED WORKSHEET 


SL'BPROGxA'^ 

SUBJECT 

KEY QUESTIONS 

IMPLICATIONS 

APPUCABUITY 

TASKS t NETWORK NO. 

OURATICM 

(WOK:: C.v ) 

NUN-RESOURCE 

COST 

tasks fed 

h LAGS 

RESOURCES 

MISSION 

> 

1 

PHASE V 

CONTROL t 

(lit ‘ooospherlc dtstur- 
>ances or Irregularities 
jerturb the retrodirec- 
tlve upt :nk signal In a 
vay that degrades beam- 
ortmng perfonTiance? 

Ire there mitigating 
strategies, e.g. , 
ground coirmanded com- 
pensation, that will 
negate or minimize such 
effects if they exist? 

Adequate ccntroi of 
beam forming, jointing, 
and sideiobes depends 

on the ionosphere 
having reciprocal 
properties fir up and 

downlinks. There is 
some evidence that 
multipath conditions 
sometimes exist. 

Any SPS 
design that 
uses retro- 
directive 
phase 
control . 

1) Continue and 
extend analytic 
investigations of 
ionosphere effects 

2) Employ measure- 
ments using existing 
satellites where 
practicable 

010302089 

■occ 


011103029 

1. 6:1.0 
1. 7:0.5 
10.1:0.01 

j) Design, develop, 
and test at QEO a 
“large aperture 
phase array tech- 
nology satellite" 
to confi rm phase 
control operation. 
This satellite 
should be capable 
of testing alter- 
native techniques 

(Phase A in SYS 
studies) 

Phase B 

020302019 

200 


02030202B FS 60 

2. 1:1*2 1. 4:1*2 3.2;lx2 
2. 2:1x2 

1. 1:1x2 1. 7:1x2 
1. 3:1x2 2. 5:1x2 
3. 1:2x2 

Design 

020302028 

375 

- 

020302038 SS 300 

2.1:10 2.5:10 1.4:25 3.1:10 
2.2:12 1.1:15 1.6:5 3.2:7 
2.3:14 1.3:4 1.7:5 3.3:2 
10.1:01 


MOTES 


(1) Ouritlons are given In nomially-scheduled 
work days, approx. 2S0 per caTeniUr year. 

(2) Non-resource costs are for aiaterials and 
equipoient not Included In resource} 
library. 


(3) lag notation: S$ - start-to-start 

FS - finish-to-start 

(4) Resources are defined In resources 
library. 

Values are headcount for each type. 


(5) Task numbering code: M BB CC DO E 

AA designates program phase: 

01 ■ ground-based research}. 

02 ■ research flight tests. 

B8 designates technical area, 

e.g., solar arrays 


CC designates siAJect; e.g.. sfKcm 
solar cells 
DO designates task I 
E designates priority, 0-9 with 
9 highest. 


D 180-25381-1 


SPS RESEARCH PLANNING DETAILED WORKSHEET 


SUBPROGRW'. 


POWER 

TWNS- 

MISSIOS 




SUWtCT 


PHASE 

CONTROL 


KEY QUEST IONS 


IMPLICATIONS 


APPLICABIllTT 


TASKS > NETWORK NO. 


Fab 

020302038 


Test h C/0 
020302048 


Launch 

020302058 


Flight 

020302068 


DURATION 
(WORK DAYS) 


300 


NON* RESOURCE 
COST 


1,000,000 


200 


2S0K 


90 


400 


$2SM 


TASKS FED 
* LAGS 


020302048 SS 1'30 


02030Z0S8 


020302068 


RESOURCES 


1.3:3 1.4:10 2.1:5 
1.1:9 2.2.9 4.1:4 4.3:40 
2.3:5 2.5.10 4.2:5 4.4:40 
4.5:10 4.6:20 


2.1:3 

1.1:5 1.4:10 3.2:10 2.2:6 
10.6:25 3.5:15 1.3:2 1.6:1 
3.3:1 2.3:4 4.7:20 4.3:10 
4.5:2 3.1:7 10.1:. 01 2.5:10 
3.4:'' 4.4:10 


1.1:2 1.3:2 1.4:2 2.3:2 
2.5:2 3.1:3 3.2:2 3.4:5 
3.5:5 4.7:13 5.4:10 


2.5:2 1.4:4 
2.1:2 1.6:2 
5.4:5 
110.1:0.02 


3.3:1 

1.7:1 


3.1:1 

3.2:2 


NOTES 

(1) Durations are given in norwTIy-scheduled 
wort: days, approx. 250 per calendar year. 

(2) Non-resource costs arc for aaterials and 
c<|tfipiwnt not included In resoerces 
library. 


(3) lag notation: SS - start-to-start 
FS - finish-to-start 

(4} Resources are defined in retouroet 
library. 

Values are headcount for each type. 


(S) Task nuriwrlng code: AA 88 CC DP E 
AA designates progran phase: 

01 • ground*b>sed research;. 

02 • research flight tests. 

BB designates technical area, 

e.g.. solar arrays 


CC designates subject; e.g., silicon 
soTsr cells 
DO dcsignstes task « 

E designates priority. M with 
9 highest. 


80 - 25381-1 



SPS RESEARCH PLANNING DETAILED WORKSHEET 



iUnJECT 

KEY QUESTICMS 

IMPLICATIONS 

APPLICABILITY 

TASKS A NETWORK NO. 

WlkATlON 
(WORK DAYS) 

NON- RESOURCE 
COST 

TASKS FED 
A LAGS 

RESOURCES 

Ti;a-:S- 

MISSION 

IONOSPHERE 

-FFECTS 

gill power beams adverse- 
ly affect the Ionosphere 
or create disturbances 
such as thermal insta- 
bilities that in turn 
nay influence or scatter 


All SPS's 
chat use 
microwave 
power 

transmission. 

1) Continue and ex- 
tend ionosphere 
heating studies. 

030303019* 

750 



12H 

011103029 

1.1:0.$ 3.1:1 4.S;l 

1.3:1 3.2:1 

1.4:3 5.3:3 

1.6:2 4.1:1 

1.7:1 4.2:1 


t.10303 

the power be/im? 

What poiver density 
and/c'' beam size limits 
should b* specified to 
prevent ionosphere 



2) Perform analyses 
and tests of 
scattering effects 
03030302S* 

400 

lOOK 

on 103029 

Same as 010333019 

1 

problems? 

Will scattering from 
severe weather system* 
increase RFI or sideU i 
levels? 



3) Assess lesults 
and reflect any 
impacts in systems 
studies . 

(Part of 
011103019) 






SUSARRAV 

OR 

AmUnna 

ELEKEXT 

integration 

010304 

Oo the subarray designs 
(all types: klystron, 

magnetron, solid-state) 
properly integrate all 
requirements and con- 
straints , 1 ,e. , struc- 
tural , the-neal , rf 
amplification and radi- 
ation. uplink, reception, 
phase control , DC power 
supply, and arc suppres- 
sion and other amplifier 
protective measures? 

Does the resulting power 
signal exhibit acceptable 
signal purity and phase 
stability? 

A successful power 
transmission system 
must respect all re- 
quiiements and cor- 
stralnts. A careful 

All SPS's 
using 
microwave 
power 

transmission 

1) Continue Integra- 
ion design studies 
under system studies 
(Part of 
011103019) 






design integration jub 
must be done to mifii- 
mize cost, risk, and 
operating problems. 


2) Design, fabricate 
and test subscale or 
prototype Integrated 
subarrays. 

010304019 

700 

lOOK 

011103029 
010305019 SS 100 

1.1:2 3,2;0.5 2. 1:0.5 

1.3:0. 5 3.4:1 
3.5:2 
1.4:2 g. 1.1 

3.1:1 4.2:2 10.5:0.5 





3) Use test results 
to improve amt 
finalize subarray 
design appraacties. 

(Part of 
011103019) 






* 55IL — 03_.de$lQtut e$ QOC taslis Mrried h mi* fnr rr< ^}tteotst . 


MOTES 

(1) Durations are given In normally-scheduled 
MorV days, approx. 2S0 per calendar year. 

(2j Non-resource rosU are for mater‘a1s and 
eguipiwnt not included In resources 
library. 


(3) Lag notation: SS - start-to-start 

FS - f1n1sh-to-start 

(4) Resources are defined In resources 
library. 

Values are headcount for each type. 


(Sj Task nuid>er1ng code: AA es CC DO E 

AA designates prograw pha«e; 

01 • grou^-based researchi 

02 • research flight tests. 

B8 designates technical area. 

e.g.. solar arrays 


£C designates subject: e.g., sillcoit 
solar cells 
00 designates task # 

E designates priority. 0-9 witii 
9 highest. 


D 180-25381-1 



SPS RESEARCH PLANNING DETAILED WORKSHEET 


00 


SU6PR0GRAM 

SUBJECT 

KET OuESTlONS 

implication: 

APPLICABILITY 

TASKS 4 NETVORK NO. 

RO'.ltR 

TRA\5- 

MiSSlON 

SUBARRAT 

OR 

AMEN.NA 

ELtMt’IT 

INTEGRATION 

What low-coeff Icient-of- 
expinsion materials 
aoprodch is best suited 
for distribution and 
waveguides? 

What are the effects of 
power le«e1 and thermal 
Cycl 

How well can aluniin'iin 
waveguides be made to 
work': 

A low CTE waveguide 
has significant cost 
and beam precision 
payoff, A fully 
satisfactory approach 
has not been Identi- 
fied . 

All SPS 
des igns 
using 

waveguides 
for rf 
distributior 
or 

radiation. 

Test various low 
CTE approaches 
and aluminum under 
representative SPS 
operating 

conditions; select 
preferred approach. 

010304028 



Do multlpactor effects 
constrain power levels 
on other aspects of 
distribution or 
radiating waveguide 
designs? 

The SPS reference 
design is In the 
multlpactor risk 
1 ange. 

Multlpactor will 
cause , 'acceptable 
degradatici of wave- 
guide hardwai 

All SPS 

designs 

using 

waveguides 

for rf 

distributior 

or 

radiation. 

Test for mulcl- 
pactor effects; 
alter design as 
necessary to 
el iminate. 

010304038 

1 

1 

1 


■That lightweight 
materials or design 
approaches could mini- 
mi ip mass/area , 
especially for solid 
state uansmitter? 

Low mass/area 
approaches could make 
large-aperture 
techniques much more 
attractive. 

611 SPS's 
using 
fflicriMave 
ti-cnsmisston 

Design, test and 
evaluate low 
mass/area 
techniques 

010304048 


DURATION 
[ (WORK DAYS) 

150 


300 


300 


NON-R£SWRCE 

COST 


SlOK 


SlOK 


TASKS FED 
t LAGS 


010304010 

0111030?9 

010304038 


011103029 
010304019 SS lOd 


SlOK 


011103029 


RESOURCES 


1 . 1:1 
1. 4:0.5 
1.5:1 
3. 1:0. 5 
4.1:1 


1 . 1:1 

1.4:1 

1. 6:0.5 
3. 2:0.5 
3. 4:0.5 
3.S:0.5 
6.1:0. 5 
10.2:0.5 


1 . 1:1 
1,4:1 
1.5:0. 5 
2. 1:0. 5 
4.1:1 
4.2:1 


3. 1:0. 5 
3.2:0.5 


NOTES 

(1) Durations are given In norully-schedaled 
Morfc days, approx. 250 per calendar year. 

(2) Non-resource costs are for Materials and 
equipment not Included In resources 
library. 


(3) lag notation: $*= • $tart-to-start 

FS - flnlsti-to-start 

(4) Resources are defined In resources 
library. 

Values arr teadcount for each type. 


(5) Task niaiterlng code; AA B8 CC DO E 

AA designates progran phase: 

01 • ground-based research; 

02 • research flight tests. 

88 designates technical area, 

e.g., solar arrays 


CC designates subject; e.g., silicon 
solar cells 
DO designates task f 
€ designates priority. 0-9 with 
9 highest. 


D 180-25.381-1 



SPS RESEARCH PLANNING DETAILED VvORKSHEET 


SUBPROGRAM 

SUBJECT 

«T QUESTIONS 

IMPLICATIONS 

APPUCABILITT 

TASKS B NETWORK NO. 

DURATION 
(WORK DAYS) 

NON-RESOURCE 

COST 

TASKS FEO 
t LAGS 

RESOURCES 

POWER 

TPViS- 

K'.SSION 

Al.TENNA 

POJER 

DISTRIBU- 

TION 

010305 

Will the power process- 
ing and distribution 
system cause rodul'tiori 
of the power bean due to 
internal EMI? Cun 
transients and arcs be 
prevented or cont:olled 
to prevent or at least 
limit damage to the 
sysfem? 

Chopping-frequency EHI 
effects could irodulate 
the power beam unless 
cpfropridte preventa- 
tive design measures 
are adopted. 

Transient damage is a 
potential risk in any 
high power system. 

All SPS's 
except those 
that may use 
solar pumped 
lasers. 

1) Analyze transient 
and EMI effects, 

2) Select design 
approaches to 

ml tiga te. 

01030SOI9 

400 

- 

01030S02B 

SS300 

1.3i2 
1.7.1 
1.1:0. 5 
2.1:0.S 


31 Conduct simula- 
tions and subscale 
tests. 

010305078 

200 

$10K 

011103029 

1.1:1 4.1:1 
1.3:1 4.2:1 
3.1:1 3.5:1 
3.2:015 

Can series-parallel 
connection schemes be 
used to mininiie power 
processing requirements 
for solid-state SPS's? 

Rower processing -e- 
qulreroents Can re;ult 
in lOS to ZO% cost 
increases 1.i SPS hard- 
ware. Series-parallel 
intercornect could 
minimize this impact. 

Solid-state 

SPS 

l) Conduct through 
simulation an^ 
analysis. 

010305038 

200 

“ 

0I0305U48 

SS 150 

1.3:1 3.1:0. 5 ” 

1.4:0.5 

l.?:0.5 

2) Test series- 
parallel ernnocte 1 
subarray or partial 
subarray. 

01C30S048 

300 

T50K 

011103029 

010304019 

1. 1:0.5 4. 1:0.5 

1.3:1 4. 2:1. a 

1.4:1 3. 51 

3.1:1 
3.2:015 

STRUCTURE 

DYNAMICS 

010306 

Will mechanical vibra- 
tions influence perfor- 
mance of toe power 
trinsmi.sion system? 

Can undesirable 
osci nations be 
suppressed? 

'tructural oscillations, 
if of sufficient 
amplitude, could affect 
phase control of the 
power transmitter. 

All dPS's 
using 
microwave 
power 

transmission 

1) Develop definitlor 
of structure design 
‘ncluding joint 
characteristics ; 
define representatlvi 
forcing functions. 

2) Perform structure; 
control d;'namics 
analyses to assess 
severity of this 

!>r' -‘lem. 

3' inalyze and slmu- 
1. • suppression 
ti iniques. 

010306038 

400 


on 103029 

1.1:1 
1.7:2 
10:1:0.01 
3. 2:0.5 


NOTES 


(I) 

D'<ratfons are given In normally-scheduled 
work days, approx. 250 per calendar year. 

13) 

Lag notation: SS - 

FS - 

start-to-start 
f1n<sh-to start 

(?) 

Non-resource costs are for oaterials and 
equipment not Included In resources 
1 ibrary. 


Resources are defined In resources 
library. 

Values are headcount for each type. 


(S) Task nimberfng code: AA BB CC DD E 

AA designates program ptiase: 

01 • ground-based researchi- 

02 • research flight tests. 

BB designates technical area, 

e.g., solar arrays 


CC designate subject; e.g.. silicon 
solar cells 
CD designate* tasL # 

E designates priority, vith 
9 highest. 


D 180-2538 M 




SPS RESEARCH PLANNING DETAILED WORKSHEET 


SUBPROGRAM I SUBJECT 


PC-IR 

I=4\5- 

piss;o.s 


-«5' 

o 


ASUNMA 
“E CHAN 1 CAL 
OJMINC 
010307 


KEY OWITIONS 


What 1i the best 
arrangement for achlev- 
1r ^ the requisite 
mechihlcal aiming pre- 
cision (about one arc- 
minute)? 

Should distributed 
sensing and actuation 
b’ used? 

Should sensing of the 
desired aim point be 
derived from the uplink 
signal or from some 
Independent (e.g. 
stellar-inertial) 
source? 

How can the electrical 
and mechanical rotary 
joints be designed to 
minimire the impression 
of strucr"ra1 and 
control jynamics noise 
on the transmitter? 


IHPLICATIONS 


APPLICABlLlTlI 


Precision aiming is 
required 'r maximize 
gain and minimize 
grating lobes. 

Dynamic noise, un’ 
confined to small 
amplitudes, may 
degrade phase control 
or cause phase modu- 
lation of the power 
beam. 

Mass And cos of the 
aiming and control 
systems a*e predicted 
to be an appreciable 
part of overall SPS 
miss and cost. 


All SPS's 
employing 
microwave 
power 
transmission! 


TASKS A NETWORK NO. 


I) Develop ade- 
quately detailed 
integrated dynamics 
mode I s of candi- 
date SPS configu- 
rations. 

(Part of 
0I04OJ017) 


?) Simulate and 
analyze eiming 
systems and develop' 
a cost-effective 
design approach. 

010307018 


EZQSIQSil 

EuafiTiTiTmi 

■ESlIIIII 

TASKS fEO 
i LAGS 

/ 

/ 

/ 

/ 

1 

200 

• 

011103029 


RCSOURCFS 


1.1:2 

1.2:1 

1.4:1 

1.7:» 

10.1:01 


3. 2:0.5 


NOJES 

(1) Durations are given in normal ly-scheduled 
work days, approm, 250 per calendar year. 

(2) Non-resource costs ere for materials and 
equiprent nut included In resources 
library. 


(3) Lag notation: SS - s;art-t»-start 

FS - finish-to-stsrt 

(4) Resources are defined in resources 
library. 

Values are headcount for each type. 


(5) Task niMbcrtng code: M 60 CC 00 C 
AA designates prograRi phesa; 

01 • ground-based researchi 

02 • research flight tests. 

58 designates technical aree, 

e.g.i solar arrays 


CC dealgnates subjects e.g,. s<l.cm 
solar cells 
00 designates tatfc f 
E designates priority. 0-1 wiu 
9 highest. 


0180 - 25381-1 













SPS RESEARCH PLANNING OETAILEO WORKSHEET 


VJBRHOGRAh 

SUBJECT 

FEY OUtSTlOW 

IHRLICATIOhS 


TASICS A NETWORK NO. 

DURA? ION 
(WORK DAYS) 

NON-RESOURCE 

COST 

TASKS FEO 

1 i.v:s 

RESOURCES 

P£7W£R 

T=;iSS- 

MJSSION 

AVfENVh 
rcCHS'ilCAU 
PCI* niG 


' 








SEAM 

SAFETV 

010108 

Can potentially 
hazardous incursions 
(e.g. , aircraft; 
balloons, etc. ) into the 
power bean be sensed? 

Can the power beam be 
shut off quickly enough 
without damage to the 
SPS? 

Are the appropriate 
emergency measures 
corr.patible with power 
gr id operations' 

Although SRS beans 
would presiMbly be 
marked as prohibited 
on aeronautical c'larts 
air traffice might 
occaslo.nally stray 
into a power beam. 

A aieans of detecting 
Such entry and shut- 
ting off the beam me/ 
be necessary 

All SPS's 
using 
microwave 
. power 
transmlsslo' 

t) Analyte sensor i 
systems (e.g. 
using doppier 
detection of 
scatter'd redla- 
tion) (hat can be 
employed. 

?) Define auto- 
mated processing 
schemes that can 
avoid false alinws 
and provide ade- 
quate bean safety. 
3) Incorporate 
results In syston 
studies and assess 
impact on grid 
operations. i 

01Q306U19 

400 


01 1103029 

1.1:1 

1.4:3 

1.7:1 

3.1:1 

3.2:0.S 




(1) Ouritlont irt given in nomtl ly- scheduled 
wo'-K deys, eppro/.. 2SO per calender year. 

(2) fion- resource costs are for materials and 
esjio'ent not Included In resources 

Horary. 


(3) la 9 notation; SS - start-to-start 
FS - finish-to-start 

(«5 Resources are defined In resources 
library. 

Values are headcount for each type. 


<S) TasS mMwrInp code.' M 88 CC DO E 

M designates program phase: 

01 • grpund'based researchi 
0? » research flight tests. 

68 designates technical area, 
e.g, , solar arrays 


CC designates subject; e.g., sIKcen 
solar colls 
00 designates task « 

E designates priority. 0>9 «'.th 
9 highest. 


D 180-25381-1 








SPS RESEARCH PLANNING OETAIIED WORKSHEET 


SL3PRXRAM 

SUBJECT 

KEY QUESTIONS 

IMPLICATIONS 

APPLICABILITY 

tasks I NETVORK NO. 

misisiBi 

NON- RESOURCE 

TASKS FED 

RESOURCES 


LASER 

TWiS- ’ 

“ISSION 
C,:3J9 

Can laser power 
transnUslon provide 
acf SPS 
econonus? 

Are there ccxnbiriailon* 
of laser power Qenera- 
tTon, t r ansniss ion 1 and 
reception technologlas 
that can compete with 
mkro’wave transmission? 
Spec 1 f icalty » 

1 ) Can closed cycle 
lasers be utcr^ted over 
periods of years at high 
off »c 1 ency? 

?) Can ade^i^ate beam 
cont-ol be achieved with 
hlQh-effic w-'cy multi- 
link lasers? 




COST 

t LACS 

r^w.s- 

^':ssicN 

laser power trans- 
mission would clrciM- 
venl the env 1 ronmon tal 
concerns »issoc1aled 
with microwave power 
trarismlssion (and 
would perhaps raise 
new ones ) . 

Because of the much 
shorter wavelength, 
laser transmitters 
would be Suited to 
much smaller apertures 
and lower link powers 
than microwave 
transmitters . 

Alternative 

SPS’s 

uilnq laser 
power 

transmliiloi^ 

Because of the 
relative if'ina^urlty 
of IhTs technology, 
r»*s<‘drch tasks and 
objectives may 
change substantially 
during the f we-year 
period. Represen- 
tative early tasks: 


/ 


/ 




1) Atteai conven- 
tlontl, <o1 a r -pumped 
and free-eleclrofl 
lasers. Perform 
latjpatory measure- 
‘ "ts of efficiency, 
i.ram dual ity, and 
perfprmatire degrada- 
tion V, , time. 0I03C 

)9019 

HOOK 

011103019 SSlOO 

1.1:0. 5 4.1:1 
1. 3:0.9 4.2:1 
1.4:0. 9 4.9:1 
1.6:2 
3.1 :0. 6 
3. 2:0. 5 



3) Can direct solar 
pumping achieve adequate 
perfornance? 

a) Are ►TL’s a prom1s1n( 
option? 

5) What Is the best way 
to work around atmos- 
phere/wealher cutoff 
problems? high inten- 
sity? AUernats rgcol- 



?) Conduct e>per1- , 
mr*nis with photo- 
voltaic conversion 
of laser light to . 
confirm high effi- 1 
t.lency pol»»r.t1alS . qj. 

400 

)3090Z9 

$Z0K 

0\ . 103019 S5100 

•..3:0.6 
1. 6:1.0 
3.1 :0. 6 
4.6:1 





3) trplore (eaperl- 
rientolly,' ’ recti- 
fication, plasre ap- 
proaches, and In- 
veise EEL'S. 010309 

600 

039 

H60K 

011103019 SS100 

See* at 010309019 



vorable locations? Just 
Ilk* with the problcM? 

— - 


4) Assess laser op- 
tions In systems 
studies . 

Part of 0! 1103019 


/ 

X 

X' 


BOTES, 

(I) Uur4l1oos »r« 9 (v*n In noriMl1y-ich«du1od 
work days, approi. ;TW per calendar year. 

I'E) Non-resource costs arr for natcrlalt anl 
eoufp^ent not Tocluded In resources 
I lorary. 


(3) Lap notation: SS - i tart-to-start 

rs - flnlsh-tc-start 

(^) Resources are defined In resources 
library. 

Values are headcount for each type. 


(5) Task niantwrlnp code: M BB CC DO ( 

M desTpnates propraa phase: 

01 • pround-based research; 

OZ • research flluht tests. 

S8 designates technical area, 
e.g., solar arrays 


CC desIpnaUs sidiject; e.p.. silicon 
solar cells 
00 designates task f 
C designates priority, 0-g with 
9 highest. 


0180-2S381-1 
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SUSAAOCAAM 

SUBJECr 

ACY (HtStlOtB 

IM>U CAT 1011$ 

AAAIICA81LSTY 

TAIKS 1 NCTUOAK NO. 

DURATION 
(WORK OATS) 

N0«-«$0URCt 

COST 

TASKS no 

A 

Rtsotmccs 

> 


6) Vii*. <Rvr<i4Ch«s offat 
pronij* for efi*U<»nt ra- 
converalan (to alaclrl. 
cUy)? ►'notovol t»1c»? 

IR ractW caUon? Plasma 
ila>Uas (a . 9 , laWc)? 
hfjh tairpcrjture thermal 
anginas? Invarsa fCL's? 

1 





< 



Wii 






(I) 

Ouratlnns are gWtai In 
work <layf. appro/. ?$0 

noTM 1 1 y* scheduled 
per calendar yeai*. 

<31 

Lag notation: SS - «tart-to-start 
fS - flnlsh.Hje-start 

( 5 ) 

( 2 ) 

Non- resource cost* are 
an<jlpr«nt not Included 
lihrary. 

for •atarlalt and 
In resc'jrce* 

(A) 

Resources are defined In resources 
library. 

Values are headcount for each type. 



Tttk co 4 t<; AA M CC DO C 

AA dMlgnatat proartM ph«t«: 

01 • 9 r«u» 4 >bti »4 rttatrdii 

02 • rettarcJ) fllaht Utta. 
tt dnignaUt tac)Mi(cai araa, 

t.|., lelar array) 


CC daaloMUa auOjactt alllcan 
lolar mIU 
00 dMlOMtn tatk 0 
f dtalgnatM prlorfCy. 0-0 wlU 
9 htghMt. 


T-TKS2-08I0 
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• '•*.■. ' ^ *.,»•. • / 
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«n f,* 

"4G ■>, I *r4f 
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1 <*f> 


*'< « 




I ^ ir*o 

^ \ ► 4 '■. f n»/x \ r \ 

t*4* *’1/ 

I ^''A ; •-»*, I 

4*“’/ ^'^iJ*** .t<^. 

V. 


4 1*5. 


VXi 


t&UM t locMPAct «w* Tu«nijjio» nowxott 


1. <.»«>//• /<rt(rn 

ir ^ r 

oioiiooii 

4r.<S 

'3* >' j#r 

iAf^tyy. r*'>i 

'VfC ‘<.«l , 

4 '’-^ *■'. %•! 

.1 4l 

»4 I'f 
WU*’\ , '' t/ 

4fti 

U,4i IXki. 

f^'»t :.4r^>, \hr/u\4 

Uf'i*: *^>^4-4^ 

*.^4* » 3-J-? 

_^0 I'rt'f ,t».OiOtlOOW 
5j 

♦'‘'4 >4f<9a 

• 4^'# f 

♦r>9 I r^j .jr/^ 

» % » ; it/ 



ojnoy,?9 


aj»*! I'm ^ 
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?(» 


T 


7SO 


10 


’|'•/l•»fV)iJ»Ct 
'Ml 


uwt 


omow» 


TAOri ftO 
t iK>: 


010)1U»4 StIOO 

oni&jon js)« 


or.i'5K»» 


cmw»ot« I 


omc»'»oi$ 


nVMJKli 


1.1:0.S 
I 3:0, i 
1, 4;) 

1 ,r 0 .» 


1.::1 

I 3:1 
} 4 2 
l.;:O.S 
3 t:l 

3 2:1 
3.4:1 
3.5:1 
4.1,1 
4.2:1 

4 7:0.5 


3. 2:0. 5 


1.1:2 

1.2:2 


>.*:2 2.2:1 

2.1:1 2.1:2 


W 011102919 


(l) trt 9!«t« Ik !V>r.^K^f •.ChKlSvl*^ 

•?.'< 'iK/i, <>;rra«. 250 p«^ <»^^n4ir yt4r . 

(?) 'o-y' - rtiovrct coin 4rt for •otorloli ja4 

KOI iaclwi*4 Ik rr-owrcoi 

S ■ ti'*rj. 


(3) L <9 w.*4'.tr.in - vUrt-to jf«rt 

75 - f(«li»» to-if«rt 

(4J- tticuritt «r» Otflnod 1« rriourcoi 

1 :5r4>7 . 

r4l.«fl irt htti'jtvtn for ««ck Ijro*. 


■'.5) 1411 ir#<Crrli»t cc.4«. A* U CC UO ( 

*A 4t\i^^U% profrai phji* - 

01 • 9rovn0-b4i«4 rnoordi^ 

02 • r*i*«rc>. flloM tnU. 

W 4nl;n4t«i tochnicol *r«o, 

♦ •9. . VoUr t'ftfi 


a 4nlfn«*.4t »i*>c<(i t.$., (llicoK 
Mior c*Vii 
OD d « l 9 «» 5 “. t«ili f 
f «nl9«w*. .rIorUjr, •.« wUJi, 

9 hlylwK 


0 180-25381-1 
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1 

•'5 


VAKCT 




If 




lOMl 


r£T ^jisriows 


wilt tctW* b« 

t r«en4r/ tjr 

K'i df :►.« 

«-.<J con- 
trol If » 0 . 

new C4r 4'twr 

t* 

tO'.itSnr’I'i} t»-» ir^cty- 

r*ct»t of 4nrt 

'Ijk of 

■4r'vo!i'l*'J or i/ovrly 


t«n «')**nord control 
tcchoolo?/ b* «pplled 
*.o c<t<^U «c# of •or* 
<«nd tn»r«*r/rf 
pcnvtsly 'l^nttr •k; 
cierjptr) ctructorM th*n 
rtprueclKi In Vit 
Current U»* 11 o «7 


l*»UCATIO«li 
'.?t ItroCturrc wf M 

h4/4 r*ry 

I 1 ttl« dHv1>«U /* 
Cenfitn) 40(1 util h4>4 
very low-frrO‘*4nc/ 
«r<<54l. (tr* 

rrOilrnd for oi/.Mte- 

Hori to <*'.*/ ne/ b* 

to lon^ th*t undotlr- 
»t)t» or ■■4/4rdOiit 
0V;1 I l4t (r^t «4/ t»e 

« onlett 

ict'vely d«i«v«d. 


wiicMiurt 

*11 


)t4it «r>4 cott itrfngt, 
'if ttructur* coit 
ttrln^t «/t«»d control 
cot It . 


All y^'t 


TASKS t NtTUOAA NO, 


Onrriop >)*t*t l»d. 
W>t»5r4**d ttroc. 
toril »r,i| control 

tncludlnn foronfl 

fv'ictlont tuch «t 
■Jr4»tt/ <]r4i]ient. 
4ttitud* control, 

4M t»,«r««l c/clinf 

*«Iy »«r(out t/(>*t 
tod Ijl->r«*t of 

(inttlro 4hd 4ctlv« 
d 44 Kil<u£ ttJi Wide 
tu(ipr*ttton, 

Ifttr'/Jut* V4rUtlont( 
'nto tti« node I 
•■»>rrt«nt4tly* of 
it'rj*', 1n<j trrort »ni) 
f.tcrtt t/tu™ 

ttoMlUy. Attttt 
n»«d for 4cetr* 
/Inro'CiO 

<y|M010l7 


bnytloc nwidrlt 4t 
for prnviout t*tk, 
but *or »»ry Hyht- 
wof'lM f)«/lbl« 
ttructurot. Atttrtt 
tUblKty end 
ControHubtlUy. 


O1M0I027 


SUtATION 
(MtWK OAT S) 


100 


400 


NON-MSOUIKt 

COST 


tasks fu 

* km 


0I03O70I0 

01040102; 

01II040U 


1$ 200 
SS 210 


011)04010 


BtSOMCfS 


1.1 2 
1.7 I 
2.1.0.S 
1.20 S 
l.i.i 
10 . 1 : 0.01 


SW M Ab«** 


m(,s 


(1) Durt'.lMn tri f1v«i In Noradly-tcMNltO 
work d4r«. *p»n». 7S0 ptr cttendur »««r. 

(2) Nofl-rrtourt* coitt «r« f*r Mattrlolt m4 
rciuipm-nt Mt laclaM <« rtteortM 
Ubrtry. 


(3) 1*9 not4lf«n: IS - tUrt-to-tUrt 

fi * ffnltb-Uy-tUrt 

( 4 ) tnoNfCNt Ar» ONflntd In rnovrcM 
11 br»ry. 

V*1i«t Art ktAdeewnt for todi typ«. 


IS) T»tS nui^trlnt codo: M 10 K 00 t 

M Onttnotn pr« 9 r«t pboM.- 

01 - •rewnd-btMd rtMArcfc. 

02 • mtordl ni^ t4rtU. 
to attlsnAics uctMic4i »n», 

t.f.. t«Ur Afrryi 


ce OnlOMtM #.f.. tflfCM 

Mior ctita 
00 dnIOMttt tMk « 

C «M< 9 Mbn ^forltr. vftk 
9 kigiiMt. 


I-I 8 tS 2 'OeiO 











S!'S K£SfAf<Ct1 


ANfjING OfTAr.f.0 WORKSHEET 



(l) Dufitioni tre il»en In normiUy- sch«<lvi1r() 
work <U/5, «?prt)». ?SO per celender ye«r. 

(7) •(on retoorce c(/it» ere Tor MtcrUU »n'‘ 
e';jip<nent not included In rrcou'cei 
librerjf. 


(3) leg notetlon. 5S - itert-to itert 
fS • flnlih-to-ctert 

M) Seiourcek ere defined In reiourick 
llbrery. 

Veluek ere heidcount for etch lype. 


(5) Teik nveaberlng code; M W Cl DO E 
AA deilgnetet progrce phevt; 

01 • ground-betrd reteerchi 
0? ■ reteerch flight teiti. 

SO deilgnetek technlce) erti, 
e.g. , toler erreyt 


CC detfgnetet sidkjecti c.g.. tlllcon 
loler ctlU 
OD dnlgnetes teik f 
E dcvignetet priority. 0-f irltli 
9 Mgheyt. 


D 180-25381-1 
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SL-SPROOWM 

SUBJECT 

r,EY QUESTIOhS 

IKIMCATIOHS 


tasks t HETVOfcK NC. 

OURAtlOH 

N01i-Rt SOURCE 
COST 

TASKS FFO 
t LAOS 

RCSOUKCES 







laUKS UAT5; 

SPS 

THCPKAl 

How on ^tfucturdl e)*'' 

The SP$ designs In- 

All SPS’s 

Conduct design, 

500 

S10K 

011105018 

1.1:2 

SUuCiuets 

PROdCTIOfl 

menls b^st be provided 

volve severe thennal 

but parllcu- 

analysts, and de- 




3. 1:0.8 


i COttTROL 

lherTT.5^ p'^olecllor and 

envi roExrents , e.q.» 

larly iiipor- 

tailed modeling of 




1. 6:0.5 


0KM04 

contro), espE'daMy in 

in the power trans- 

t a n t for 

protect ion/control 




3.4:1 


high therral Yo^ding 

mltter. ]n these same 

those employ- 

methods, fabricate 




4.1:1 



areas? Can seYretWe 

areas, use of compos- 

log high- 

test articles for 







foil w-appiog ar>d/or 

i te ma terial s such as 

power micro- 

promising approaches 







therraJ control coat ' ;s 

graphite Is highly de- 

wave links, 

test in representa- 







cause the structure 

sirable, yet such 

e g. , al>ove 

tive SRS thermal 







run cooler than the pre- 

miterteU err not com- 

3-40W. 

environments and 







dominant thermal environ 

■ petible with severe 


evaluate. 







ment. e.g.i to allOM use 
0 ^ coriposTtes in hot 
areas? How can we 
rrffiimize Surgllnt from 

thermal environments. 


0104040)6 








t>>rr,ai cf-ntrol iijrfjtei 

} 








karowarc 

hnat production pro- 

Low-cost production of 

All SPS’s 

Analyie production 






PRODUCT 101 

cesses can tK? used to 

large space structures 


processes end re- 

SOOK 

S20K 

011104018 

1.1:1 

1.4:0. 5 

1.8:2 

3.1:1 

3.2:1 

3.4:2 


010405 

produce SRS structural 

Is an Important ele- 


late processes to 


elerients , or space 

ment of achievement 


achfevab'.lity of 






beam fabricator pre- 

of SP5 economics goals 


cost end precision 






par..'d stock, with the 
required pteosion at 
low cost’ This ques- 
tion particularly ap- 
pY les to autor^ted 

Some of the $RS struc- 
tures w1 11 require 


goals. 

Conduct eyploratory 






high precision. 


tests of promising 
production tech- 




4.8:2 



layjp, etc. . of com- 



nlques. 







post tei. 



010105017 









Assess 










Select 

011104018 

60 


011S0401S 

1.1:1 ?.1:2 3.2;C.5 










2.5:1 





Select 

011804018 

0 









0) 

Durations are given in nor«a)1y-sc>ieduted 
work days, approx. 250 per calendar year. 

(3) 

lag notation- SS - start-to-start 
fS - ftnlsh-to-stsrt 

(?) 

Non-rtsocrce costs ere for asaterlels end 
uquip-ent not Included In resources 
library. 

(4) 

^lesources are defined in resources 
library. 

Values ere headcount for eech type. 


(S) fliMberlng codt: AA BB CC 00 C 

AA dM4gn4t«s progrw piMtt; 

01 • ground-b*'e4 miirch; 
f)2 • reset rch flight test*. 

8B designttes technical »re«, 
e.g., soltr trrtjrt 


CC dcsIgMtcf iubject; «.g.. ill Icon 
folar c«1U 
00 d«i Ignites Usk I 
E desIgnatM priority. 0-9 oltli 
9 highest. 


D180-2538M 
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SUBPROGRAM 

SVBOtCT 

QUtSllONS 

IMPLICATIONS 

APPLICAEILITY 

TASKS 4 NCrwORK NO. 

DURATION 
(WORK DAYS) 

NON-RESOURCE 

COST 

TASKS FED 
4 LAGS 

RESOURCES 

«;:tR’ALS 

t01C5) 

critical 

'MATERIALS 

(01C501) 

What materials applica- 
tions are cri tical? Jn 
•-iiose applications, what 
cardidate materials 
of fer potential of 
adequate life 1n the 
applicable environment? 
How can materials be 
protec ted (e.g., by 
retal plating or foil 
wrapping of composites 
to protect from U.V.jY 
Can we find materials 
that don't need coatings? 
How can we Improve 
accelerated life testing 
of materials to provide 
assurance of very long 
( -SO years) 1 He In a 
reasonable test period? 

BPS' 5 need long life 
to achieve favorable 
economics. 

Further, even though 
book life (writeoff 
period) may be 30 
years, actual service 
life should be longer, 
up Co 60 Co 100 years, 
to further enhance 
economics and minimize 
problems of ultimate 
disposal of worn-out 
plants. 

All SPS's 

1 ) Survey materials 
usage versus 
environment and 
application 

?) Select 

candidate materials 
010601018 

200 


OIOSOI038 

01110&028 

1.1:1 

1.5:1 

2.1:1 

3) Develop life- 
testing methods. 
Including new 
approaches such as 
Paul Lindenmeyer's 
thermodynamic 
approach. 

010601028 

300 

$10K 

010501038 

SSISO 

1.1:1 10.2:0.2 

1.5:1 

4. 2:0.5 

3.4:1 

4) Life-test 
materials and 
protection methods. 
010601038 

1000 

$60K 

011105018 

FS-200 

Coerdinate with Task 
010201018 

1.1:1 4.1;0,5 10.2:2 

1.5:2 3.4:2 

6) Set allowables 
and other design 
parameters as 
appropriate. 

011106018 

100 


011S0501S 

1.1:2 

2.1:1 

2.5:1 


WOTES 

(1) Durttloni ire fllven In nonwlly-scheduletf 
«OTt diyt, ipprox. 2SO per cilendir year. 

(2) Hon-resource co»U ire for PiterlaU and 
eqiiipment not fneloded fn resources 
Mbrary. 


(3) Lag notation; SS - start-to-»Urt 

FS - finish-to-start 

(4) Resources are defined In resources 
library. 

Values are headcount for each type. 


(S) Task nwdrcrlng code; AA BB CC 00 E 

AA designates prograo phase: 

01 ■ ground-based rtsearchi. 

02 • research flight tests. 

Bb designates technical area. 

e.g., solar arrays 


CC designates sriiject: e.g.. silicon 
solar cells 
00 designates task f 
E designates pnorltjr. 0-9 with 
9 highest. 


0180 - 25381-1 
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SyBPROGSAH SUBJECT 


KEY QUESTIONS 



NOTES 

(1) Ouraltons are give* In nornal ly-scheduled 
work days, approx. ZSO per calendar year. 

(?) Non-resource costs are for Materials and 
equiprent not Included in resources 
library. 


(3) La 9 notation: SS - start-to-start 

F5 - finlsh-to- start 

(4) Resources are defined In resources 

1 Ibrary. 

Values are headcount for each type. 


(S) Task numbering code: M BB tC DO E 
AA designates program phase: 

01 • ground-based research; 

0? • research flight tests.* 
4B designates technical area, 
e.g., solar arrays 


CC designates subject; e.g.. silicon 
soldr cells 
DO designates task # 

E designates priority. 0*9 mich 
9 highest. 


0180 - 25381-1 
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SUBPROGRAM 

SUBJECT 

KEY QUESTIONS 

IMPLICATIONS 

APPLICABILin 

TASKS B NETWORK NO. 

DURATION 
(WORK DAYS) 

non-resource 

COST 

TASKS FED 
& LAGS 

RESOURCES 

h 

PK0C£SS£S 

b 

> 

'.KRO-AVE 

WAVEGUIDE 

1 LARGE 

3PTICS 

SUBSTRATE 

WTERIALS 

J 

What materials options 
provide the combination 
of low coefficient of 
thermal expansion (CTE), 
high surface conductiv- 
ity and long life at 
high microwave power 
under thermal cycling 
conditions, appropriate 
to SPS microwave wave- 
guide applications? 

Are there analogous 
questions as to laser 
optics substrates? 

What materials are 
applicable? 

Low-CTE Is essential 
to high efficiency 
for the baseline 
micrewave distribution 
and radiation system. 

Materials needs for 
long opei ating life 
optics systems are 
less explored (vis-a- 
vis SPS) but may 
Involve similar needs. 

Mainly 
basTIne 
SPS's but 
also may 
apply to 
sol id-state 
and laser 
options. 

Develop, test and 
evaluate candidate 
approaches such as 
plated or foil" 
coated composites, 
metal -Impregnated 
composites; metal 
matrix composites; 
low-CTE metals. 

01050301B 

350 

20K 

01110502B 

1.1:1 4. 1:0.5 

1.4:1 3.4:0. 5 

1. 5:0.5 3.5:0.S 

3. 1:0.5 
3. 2:0.5 

Analyze optics 
requirements and 
conduct appropriate 
materials develop- 
ments and tests. 

010503027 

350 

lOK 

011105028 

l-B'-l 4. 5:0.5 

1.5:1 3. 4:0.5 

3.1:0.5 
3. 2:0.5 

Assess and select 
materials 

on 105028 

011505018 

200 

0 


011505018 

1.1:1 3.2:0. 5 

2.1:1 
2.5:1 


NOTES 

(1) Ouratfoni an gtvto In nonial ly-icheduled 
Mork days, approx. 250 per calmdar year. 

(2) Nco-rcsource costs ar* fur naterlals and 
r<;gip««nt not Included In resources 
library. 


(3) Lag notation: SS - start-to-start 

FS - finish-to-start 

(4) firsources are defined In resources 
library. 

Values are headcount for each type. 


(S) Task nuibering code: AA BB CC DO C 

AA designates program phase: 

01 ■ ground-based research;. 

02 ■ research fllohc tests, 

BB designates technical area. 

e.g., solar arrays 


CC designates si*}ect; e.g.. stKcon 
solar cells 
00 designates task t 
E designates priorltyt 0-9 with 
9 highest. 


0180 - 25381-1 
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SL'SPRWRAM 


flight 

CyiTROlS 
I STSTtH 
CCST- 


SUBJECT 


theory i 

SvF fwARE 
OICGO 


FirCHT 
controls 
& SYSTEM 
CONTROL 


SC.'SIMG 

010602 


KEY QUESTIONS 


What (T-athe'atical ap- 
proach is best suited to 
Flight control of large 
flemble space struc- 
tures? Are dT'aptive 
algori thr».^ , e g. , that 
sense d'tual nodes, pos- 
sible or pract'cal? 

Whdt software design ap- 
proaches are best con- 
sfderinn the realities 
of projected sensi ig, 
computing, and actuation 
technologies? How can 
the software be valida- 
ted? 

What sensor perforn.ance 
can be achieved con- 
sistent with long 1 ife? 
What Linds of gyros, 
star sensors , etc. , 
should bo used? How 
should sensors be in- 
stalled, e.g. , on 
structure or on specialljj 
designed platforms? 


IMPLICATIONS 


APPLICABI? ITY 


Structural and control 
frequencies will not 
be as far separated as 
one might wish; they 
may even overlap. 

Active damping of 
s true tural dynat:MCS 
may be required. 

Control system and 
software operation inrtt| 
be validated by simu- 
lation ---full-scale 
ground tests are not 
possible. 


Sensor performance may 
be critical tc stable 
and rel iable op atlon 
of the flight control 
system. 


All SPS's 


All SPS*5 


TASKS A NETWORK NO. 


DURATION 
I (W ORK DAYS) 


Review applicable 
research and tech- 
nology in structure 
and control ^ynaAiics.| 

Develop appropriate 
extensions and 
advancements in 
theory. 01C6010I7 

Develop software and 
systems architecture 
approaches; simulate 
as appropriate. Oe 
velop software vali- 
dation concepts and 
approaches. 

010601027 ' 


Analyse lensor re- 
qulrprwnts and as- 
sess sensor tech- 
rtoloyy. 010602017 


Conduct critical 
experiments as neces-j 
sary to define de- 
velopmeof approaches 
Analyze sensor in- 
stal lation fact -rs. 


0I06OZ027 


600 


700 


200 


500 


N0N-«£S00RC£ 

COST 


lOK 


TASKS no 

i LACS 


010601027 
010602017 
SS 200 


011106028 
SS 200 


010602027 

011106016 

SSloO 


on:o6028 

SS 250 


RESOURCES 


1.2:2 
1. 7:0.5 
3.1:1 
3. 2:0.3 


1.2:1 
1.7:3 
3.3:0. 1 
10.1:0.02 


1 . 2:1 
1. 1:0.5 
1. 6:0.5 


3.2:0.2 


1 . 2:1 
1 . 1:1 
3.1:1 
A. 2:1 
3.5:1 


NOTES 


(1) Ourations are qiven in normally scheduled 
work days, approx. 250 per cal.,ndar j»ar. 

(2) Non-resource costs are for uateriSIs and 
eouipi'ent not included In resources 

I Ibrary. 


(11 lag notation: SS - start to-start 

FS - finish-to-start 

(A) Resources are defined in resources 
library. 

Values are headcount for each type. 


(5) Task numbering code: M B8 CC DO E 

AA designates program phase: 

01 • ground-based research; 

02 » research flight tests. 

86 designates technical area, 

e.g. , solar arrays 


CC designates subject; e.g.. silicon 
solar cells 
00 designates task f 
E designates prjorlty, Q.g utth 
9 highest. 


0180-2538 






















SPS RESEARCH PLANNING DETAILED WORKSHEET 


suE’KC:;RAh. 

SUBJlCf 

Kil QUESTIONS 

IHFUCATiONS 

APPUtABlUTt 

TASKS A NFTMORK NO. 

CAIRATION 
(WORK DAYS) 

NON- RESOURCE 
COST 

TASKS FED 
t LAGS 

RESOURCES 

rc-.TkC'S 

i 

STSTtK 

ACTUATION 

010603 

Can large, e.g., 10,000 
kg. CMG’s be built uUh 
adequate efficiency and 
long life? 

Is bearing technology, 
for example, adequate? 

CMG's are a prime 
candidate for antenna 
precision control. 

Torque requirements 
will dictate use of 
large CMG's. 

All SPS's. 

Analyie and 

Conceptually design 
large CMG's. 

010603016 

ZOO 


0106030Z6 

r ' " 

1.1:1 1.7:0 5 3. 2:0.5 

1.2:1 1. 3:0.5 

3.1:i 1.4:0. 5 

Conduct wheel* 
motor, and bearing 
tests as appropri- 
ate to ensure pre- 
cision attainability 
and Mfe. 

010603C26 

300 

lOK 

0m06028 

1.1:1 4.1:1 

l.Z:l 4.2:1 
3.4:1 
3.5:1 
3.1:1 


What mecha(>i cal I.e., 
force 01 displacement) 
actuation technology 
should be used for 
these large systems? 
Kom can active damping 
actuation be imple- 
mented? 

Can electrostatic con- 
trol be used for large 
thin-filro reflectors? 

Mechanical actuation 
is needed for antenna 
drives, adaptive 
optics, subarray 
a1 lignment, and other 
f uncti ons . 

All SPS’S 

Analyze electro- 
mechanical, electro- 
magnetic, piezo- 
electric. and elec- 
trostatic systems. 
Conduct feasibility 
tests as appropri- 
ate. 

010603036 

i .0 


omoeciB 

SSIOO 

1.1:1 4, 1:0.5 

1.2:1 4. 2:0.5 

1.6.1 3. 2.0.5 

3. 4:0,5 
3. 5:0. 5 

Analyze flight 
Controls Technology 
Applications to SPS 
systems . 

01 1106318 

200 


on 106 '28 

2.1:1 

1.2:1 

2.2:1 

2.5:1 

Assess Flight Con- 
trols Tech. 
011106028 

60 


_| 

011S06018 


Select Flight 
Controls lech, 
011606018 

0 





?wus 

(1) Durations art in normally-scheduled 
Wjrk days, approx. 250 per calendar year. 

(2) Non-resource costs are for materials and 
equiptwnt not included In resources 
library. 


(3) ta 9 notation: SS - start- to-- tart 

FS - finish-to-'.tart 

(4) Resources are defined in resources 
library. 

Values are headcount for each type. 


(5) Task numbering code: AA B6 CC DO E 

AA designates program phase: 

01 » ground-based r-'search; 

OZ • research fltgi, tests. 

B8 designates technical area, 
e.g. . solar arrays 


CC designates subject; e.g., silicon 
solar calls 
DD designates task f 
E designates priority. 0-9 rrlth 
9 highest. 


D 180-25381-1 
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■ 

r 

Si;8?»3GRA>l 1 

SUBJECT 

KEY QUESTIONS 

IMPLICATIONS 

APPLICABILITY 

TASKS 4 NETWORK HO. | 

NON- RE SOURCE 
COST 

TASKS FED 
4 LASS 

RESOURCES 


[j 

ATA 

Jq-JISITION 

a 

ANtJfWNT 

010604 

Can a low-tosl micro- 
p- fssor be developed 
to ierve as a remol** 
acquisition and conriand 
uni 1? Wi U it requi re 
radiation shielding? 

Each SPS will likely 
require thousands of 
Such devices. Thetr 
cost could be signifi- 
cant. 

All SPS's 

Develop preliminary 
hardwire and soft- 
ware design for a 
standard micropro- 
cessor RACU. Analyze 
radiation sensitivi- 
ty and delernlre 
shielding require- 
ments . 

010604017 

200 


010604027 
SS 100 

1.4;? 
1.7:1 
1.1:1 
1.5 3.5 
3. 2:0. 5 

< 

n 

j 

.*1 sV_S 

& 

;-.Tr'0L 

Can the system be 
desicned to in„orpc 
fauU-lolerant comp« 
te''S and software 
high degree of onbo 
autonomy as regards 
fault detection, 
isolation, and corret- 
* lonV 

Operations cost can he 
minimized by reducing 
operations personnel 
required for syctem 
nionitori?»g and control, 
and for repUce/«’epa1r 
maintenance. 

All SPS’s 

Develop systems 
architecture ar»d 
software desif’i 
approach. Perform 
software simula- 
tions to assess 
practicali ty of 
approach; evaluate 
and update approach. 

010604037 

400 


011106038 

1.4:2 
1.7:2 
3.1-.0.5 
3. 2:0. 5 
10.1:0.01 

Can data acquisition be 
designed to use electro- 
optical devices witii 
f iber optic inter- 
connection? 

Fiber optics wi 11 
mitiimi ze mass , cost, 
EHI susceptibility, 
end radUtlc.i sensi- 
tivity. 

All SPS's 

Design, fabricate, 
lest , and evaluate 
electro -optical or 
optical ins truments 
for measurer'ient of 
vol tage . current, 
temperature, strain 
pos . tf on , and 
pressure. 

010604037 

300 

lOK 

011106038 

1.42 4.5:1 

1.6:1 4.2:1 

1.1:1 3. 2:0. 5 

;.1:1 

3.4:1 

3.5:1 

Assess data acquisi- 
tion and management 
technology. 

011106038 

200 

— 

011S06028 

2.1:1 2. SI 3.2:1 

1.4:1 

1.7:1 

Select data acquisi- 
tion and management, 
technology. 

OU506038 

0 





notjls 


(J) Ourjtions giver, 'n nomally-scheduled 
wor^ diyi. approx. 2S0 per calendar year. 

(?) r..n-resource fosts are for malerials ana 
e'l'.ipetnt not included In recourccs 
litrary. 


(3) Lag notaticr; SS - start -to-s .f rt 
rS - finiih-to-start 

(d) desources ar^ defined in resources 
library. 

Values it headcount for each typi. 


(S) Task nunbering code: AA bu CC DO C 

AA designates prograia phase; 

01 • ground-based research; 

0? • research flight tests. 

B8 designates technical area, 
e.g . - alar arrays 


CC designates subject; e.g., silicon 
solar cells 
DO designates task f 
E designates priority, 0-9 with 
9 highest. 


D180-5I5381-1 
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5U8PR0GRA.M 

SUBui.. 

k£T QUESTIONS 

IMPLICATIONS 

APPLICABILITY 

TASKS t NETWORK NO. 

OURATIOK 
(WORK DAYS) 

NON- RESOURCE 
COST 

TASKS FED 
S LAGS 

RESOURCES 

SPACE 
CC'.STPJ- 
Tlor: 5 
'WI-'Tt:iANCf 

STRUCTL'St 

FASRIfATIOt 

010701 

xhat quality of -flructure 
can he "lade by beam 
machines (1 .r. , how 
sl'-alght, how strong, 
■tc.)'’ How fast can they 
uperatt' Can they be 
used to make high-tem- 
perature -:oinpos1les7 
Can they accomplish 
secondai y tasks such as 
Installing hardpoints, 
wrapping with foil or 
other UV protectlonV 
How tong will the-/ last? 
How adaptable are they 
to various structural 
designs , e.g., closed 
;ectioiis7 

Beam machines solve a 
major problem In the 
construction of very 
large space structures: 
packaging density, 
ihelr performance and 
technical features are 
critical tc the integ- 
rity, mass, cast, and 
life of large space 
structures. The tech- 
nology programs should 
ascertain whore they 
can be used and where 
alternative methods 
must be employed. 

All SPS'r.. 

Continue beam 
machine technology. 
Analyze appi Icahl 1 • 
Ity to a varlCvy of 
applications and to 
secondary tasks. 
Design, fabricate, 
and operate test 
machl *s to demon- 
strate key features 
and capabilities. 

0107"1017 

500 

lOOK 

020701017 

011107016 

Two Efforts 
2.1:2 3.4.4 

1.1:6 4.1:4 

1.3:1 2.4:2 

1.4:2 
1.1:2 
3.2:1 

tonduct a Might 
verification of 
operability of a 
test machine on a 
shuttle flight. 

020701017 

400 

15L6 

011107018 

2.1:2 1.1:6 4.1:10 10.6:0.$ 
2.2:3 1.2.3 4.2:10 10.7:0.5 
2.3:3 1.4:3 3.4:3 4.7:10 

2.4;S 1.7:2 3.5:3 
2.5:2 3.1:5 4.5:5 
2.6:2 3.2:3 5.4:1 
1.3:3 

hea» machines) technol- 
ogljs are necessary or 
desirable round out 

an adequate inventory of 
structure fabrication 
technologies? How do 
these relate to special 
P'oblems such as high- 
precision or High-tem- 
perature r.owpo'lle 
structures? Special 
shapes, etc.? 

A wide range of requlre- 
nents exists for many 
types, shapes, etc. of 
structures. Seam 
nachines will net likely 
be able to fulfill all 
requi rements . 

"An ?P5'i 

be.‘ivo a comprehen- 
sive set of struc- 
ture design and 
operational require- 
ments . 

^-5iai:aio27 

200 


010701037 

1.1:1 3.2:1 

1.2:1 
2.2:2 

Analyze, design, 
fabricate, test, anc 
and evaluate 
candidate structure/ 
fabrications solu- 
tions to those 
requirements, not 
best served by 
beam machines. 

010701017 

400 

lOK 

011107018 

1.1:3 2.1:1 

1.7:0. 5 

3.1:1 

3. 2:0. 5 

3.4:1 

4.1:1 


NOUS 


(1) Durations are 1(i nonaally-scheduled 
»iork 'lays, approx. 250 per calendar year. 

(2) Non- resource cnts are for aiaterlals and 
equiprent not included In resources 
Itbrary. 


(3) Lag notation; SS sUrt-to-start 

FS - f(ntsh-t '-start 

(4) Resources are deMneu In resources 
library. 

Values are headcount for each type. 


(S) Task numbering coda: 4A B8 CC 00 E 
AA designates program phase: 

01 • gr.)und-based researchi 

02 • ' .-search flight tests. 

6B designbifs technical area, 

e.g., solar arrays 


CC designates subjert; e.g., silicon 
solar cells 
00 designates task f 
E designates priority, 0-9 with 
9 highest. 


D 180-25381-1 
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S:j9JfCT 

n't O'JESTIONS 

IMPLICATIONS 

applicabiuty 

IAS ICS A NEIWOPY «0. 

IXIAAIION 
(wopr. DAYS) 

NO«-W.SOU»Ct 

COST 

k lAb. 

RESOURCES 

« : ; t 

“••■ItSIAiS 

Hcw eirectf /n 1 1 

Mary atsr*'^bly *.atk^ 

All SfS's 


SOO 

ISOY. 

011107018 

TTT? rrn 

. *1 

i 

r jfi 1 pij 1 a lori bo 

►lave bf»*n ^J<Tit\fied 


and ifttt utUiQ 



010703017 

1 .?;0.S 2.?:1 

& 


i:cn< ’rjct lErO and 

IhAt ell) rt-qij)re u5e 


^/Ijtlrii'j ifid/t>r 



SSP50 

1.7:1 P.6;J 


!’i"a 

t»ly hOe* 

of fears 1 ou ! a 1 Tfie 


b r 1 - A yOci f <jy brat t- 



010)0b0’7SS7*U 

3.1 .1 



are W'lat 

tp'.'od tj/id of fe'-t t i fcnet i 


board nan‘p«jlitOrs . 




3.2:1 



cf cjh I'ley per- 

of thoir op.T^i'on 


T«*wt f**pf<*tf*r.t4t1 '/e 



0107070'S 

3.4:’ 



liiey 

« jy 1 'jfi 1 f 1 f ifi t 1*1 


a t f ' b 1 y 1 1» t k t 



SSPSO 

-9.11 



kdCri ■* i H (J^ (jf 

totting OforaU ..on- 





010709017 

4.7:1 



^Of*.,aro d-*vO'P»^Ol 

ttru(.».iori Cfjtt 


tion. »ovett>'3 te 




(Resource level assumes 



“elp can bo pr o . lo 

and will CfT t'j 1 nly 


•«of te»ar<r/a itgoi lot 




no shuttle flight) 



the bpffdsOr> 'fj eshat 

if.flijOEice t>ie dotign 


lids, Perfof rj key 







d-groe will '-\e d/ranfcs 

cf contatruct lon opera- 


tests on shuttle 







of i'. .ert,ly tasks be 

tK|/is as wt'l as Skb 


'•Of tU 1 f r<*cessary . 







cc/-pl icdled by ibo 

barlware. 









d/ra’iics <jf Cherryp)ck<yrs 

f 


0U)/(,?0I7 







«' ot about operator 










*)bould Iho 










up‘.-r :f r to at *.*'0 un1 t 










or f-jn no be ff'-oio? 










JOINT t 

w cAn Mc bo^t provide 

SPS's cannot be 

All SPS's. 

Design, ai.alyje, 






ASSt.“SU 

•'••ar.s d assurance of 

assembled and tested 


fabricate, and test 

SOO 

ilOK 


1.1:2 


iMEOfcirr 

stfucturil/nechanical or 

£n the ground. 


Ir.ieqrity assurance 



011107018 

3.1:0.S 


010/03 

Hyid joints in % 

Accordingly, gualUy 


dovicos ar'd pro- 




3.2;0,S 



C Ons true t 1 ©n opordtion’ 

atturanco prpeodarfft 


<■ odur^S Coordinate 




3. 4:1 



h'-it CtnMntJt luo of 

Afid '‘PbrOirbei 


w»t*. ib'^rtnal syslefl>s 




4.1:1 



* f rdrt ire (Jot ign and 

are to tr»e 


aod structures 




2.6:1 



cor«s iruc ti ort opajrjt 1 ons 

abMity to su'.cottfuUy 


'asks , 







pfoce-iures 4re 

cootlruct -fif of t^iese 









appro;»rtate? 

large artifacts In 










:pac*^. 


K &1DA03OI3 










110703017 






hOT^ 

(1) Dur«lions »n* Qlveti In nonwlljr-scheduled 
work djys, approx. ?M per calendar year. 

(?) , (on-resource costs ire for materials and 

erjuiprwnt not Ux^ul^ed 1r> resources 
) ibrary. 


(3) lap notation; SS - st*rt-to-sUrt 

fS - fInIsh-tO'Start 

(4) Resources are defined In resources 
library. 

Values are headcount for each type. 


(S) Task numberlnp code; AA BB CC 00 C 

AA dcstpnates proproa phase*. 

01 ■ ground-based restarths 
0? • research flight tests. 

BB designates technical area, 
e.g., solar arrays 


CC designates subject; e.g., sfllcon 
solar cells 
CD designates task f 
E designates priority, 0-9 with 
9 highest. 


0 180 - 25381-1 
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S'JSPiiOGWM 


sp;rE 

cc-oT<;vC- 

'ics a 


v> 

O' 


SUBJECT 


BERTHING 

t 

pec king 
010704 


SaAR 

ARRAY 

DEPLCYHEHr 

010705 


KEY OUESTIONS 


C*n large vehiclei 
end/ut facllltiei be 
docked or borlhed to 
large ipace lystens 
ai IPS, Can targe 
structurea be berthed 
to one another? Can 
direct fly-together oe 
used or will tethered 
or other Indirect 
approaches be used? 
Util thruster piune 
irpingement be a 
problem? 


How can the deployment 
of large lightweight 
solar arrays best be 
acc(»TipHshed with ade- 
quate control? Will 
accordion folds or rolls 
be best? What is the 
best way to package the 
arrays for launch and 
Subsequent deployment? 
Would it be practical 
tt have an array 
assembly machine that 
would assem(<le the arrayl 
frdm panels and tapes as 
it is deployed? 


IMPLICATIONS 


Doc ring or berthing 
will be necessary to 
enaile vehicles to 
transfer payloads to 
facilities , to enable 
berthing of main- 
tenance vehicles 
and.'or facilities to 
5PS s and docking 
veh cles to construc- 
tion bases. 


ligr tweight solar 
a -rays will be 
f ragi le and nay he 
difficult to handle 
and control , espeelaV 
ly in the large SPS 
sites. Safe, 
reasonably compact 
packaging for launch 
may be a problem. 

An array assembly 
machine could improve 
packaging and would 
a1 low a final check- 
out of each panel Just 
before it is assembled 
Into the array. 


applicability 


All SPS*. 


All 

Photovoltaic 

SPb's 


TASKS 1 NETlfORK NO 


Develop dynamic 
models for repre- 
sentative docking 
and berthing 
problems ; analyte 
and evaluate. 
Prepare documenta 
tion of design 
requirements and 
constraints rasult- 
‘ng from this 
analysis. 

010704017 


DURATION 
300 


Analyte alternative 
deployment methods. 
Including dynunic 
mathematical simu- 
lations. Evaluate 
packaging inrthodf , 
Fabricate and test 
candidate packaging 
and deployment 
schemes. Perform 
preliminary design 
of an array asseefciJ 
machine. Select 
most promising 
deployment techriolo^ 
end tust on shuttle 
flight, 

02O7CSOI7 


500 


010705018 


400 


NON- RE SOURCE 
COST 


550K 


tasks FED 

A LACS 

(STTTWST'S 

011104018 


011107018 

020701017 

(010101038- 
010705018) 


15f6 

011107018 


ACSOURCES 


TTT 

1.7:2 
3. 1:0. 5 
3.2:1 
2.2:1 


1.1:3 

2.5:2 

1,2:1 

2.4:3 

1.3:: 

3.1:3 

1.4:2 

3 2:d 

1.8:1 

3.4:3 

2.1:1 

3.5-3 

2.2:1 

4.1:3 

4.2:3 


4.7:1 


S4M tl 

920701017 


NOTES. 

tl) Durations arc given in normal ly-schedulcd 
work days, approa. 250 per celendar year. 

(2) Non- resource costs are for neterials end 
er,jip.-ient not Included In resources 
1 ;brary. 


(3) Lag notation-. S5 - start-to-start 

FS - finish- to-start 

(4) Resoortji are defined in resources 
library. 

Fa lues are headcount for uach type. 


(5) Task numbering code; AA 88 CC DO C 

AA designates program phase; 

01 • ground-based resetrchi 

02 • research flight tests. 

C8 designates technical area, 

e.g. , solar arrays 


CC dcsigneUs subietf, e.g., sillcen 
solar cells 
00 designetes task t 
E telgnaut priority, 0-9 mith 
9 highest. 


C180-2S381-1 
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SV2JKT 

KEY OOtSlIOVS 

IMPLICATIONS 

APPLICABILITY 

(ASKS t NETUOAX NO. 

DURATION 
(WOPy. DAYS) 

HON- e' SOURCE 

COST 

TASKS PfO 
1 LADS 

BCSOURCES 

irACE 

■(.■•‘-TsycflC-. 

t 

ELUIDS 
c ;»aiNG 

oio;oii 

Can d technique for 
char9in9 SPS flui<^& 
sys ten's be devised 
that will minimije 
^edid'je, cor»ta">inal1on, 
a')<3 iosse»? 

Pll SFS's will have 
fluid cysteiiis » ^.9, , 
staiionVeeping 
propelld^'t, thcnnal 
control coolants. 
Oii'orb'l f.itarginq for 
construction, rcplen- 
Ts)in.ent, or repair 
wi11 tie rni^iitred. 

Alt SPS 

Develop design 
approaches ; 
analyje, select, 
and fabricate 
promisi ng 
candidates for 
test . 

010706017 

600 

510K 

01110701B 

1. 1:1.5 
1.5:0. 5 
3. 1.0. 5 
3. 2:0. 5 
3.4.1 
4.1:1 

s 

REELECTORS 

010707 

^hat design approaches 
d''d construction tech- 
niques can be used to 
suu.cssfuMy deploy 
.ar^e piastre filff 
fpf'ectors while rr-afn- 
taT-TTng adequate contour 
or tlaU'ess? 

Many rofleclor 
applications , e.9. . 
for photovol laics , 
rrqu're maintenance 
of even il lornTnatlon. 
At high concentration 
ratios , accurate con- 
tours are nfcnssary to 
achie«'C intended 
performance . 

SPS 'I 
employing 
optical 
concentra- 
tion. 

Perform design 
studies and 
analysis, fabricate 
and test subscele 
examples as 
appropriate. 
Coordinate with 
rcncentrator task 
No.010?rj?01S. 

010707016 

500 


0102(7?ri5- 

010707015 

55100 

011107018 

2.1:1 
1.1:1 
3.1:1 
3. 2:0.1 
3.4:1 
4,1.1 

CU-i3UCTORi 

019708 

•thjt cloilgn approacB'*! 

And construttton tetft- 
Mquet cart be used bo 
astall power conductors'’ 
How can Joint continuity 
be ensured? 

J 

P-’wer conductors may be 
located in d 1 7 7 Icul t-to- 
access locations. 

' inductor Integrity is 
■,rl ttcal . 

All SPS's 

Qesign and analyze 
techniques; test 
subscaie and 
c/afuate quality 
of conductors. 

01C708016 

500 

(50K 

OmCTOlB 

1.1:1. 5 J.1:J 3.4:1 
1.3:1 2.6:1 3.5:1 
1.5:0. 5 3,1:1 4.7;? 
1.6:0. 5 3. 2:0,5 




O) Our<t1ons <rc g1«ca In norMl1y-tch«>lu1cd 

wort <tayi. «pg>roi. ?SO P«r C4l«nd«r jrMr. 

(2) Noft-rrvourcf c«l» ire for mtcriiU »nd 
not tnciwded fn retrurcet 

H&rir. . 


(i) Log notitlon: 5S - itirt-to-stort 
fS - flnUh-to-tUrt 

(4J ftesowrcei iri defined In reiourcei 
Xbnry. 

ViVjm ire heidcount for eoch typo. 


(5) T«l nwbertng code; AA BS CC 00 C 

AA deilgniUt progriM photo ; 

01 • ground-boiod reteorchi 

02 - reteirch flight t«U. 

B8 detignitet technlcoi trei, 

e.g.. iolir irriyt 


CC detlgnotM ttAjecti e.g.. illieon 
tolor colls 
DO dctlgnotcf Utk I 
C dosfgnstos prlorUy, O-P «lui 
9 highott. 


0180 - 25381-1 



SPS RtSEARCH PLANNING DETAILED WORKSHEET 


1 SJBPWGRAM 

SUBJECT 

«V QUESTIONS 

iwucariots 

APPlICABILITT 

TASKS 1 HCTWOUK HO. 

DURATION 
(WORK DAYS) 

NON- Rf SOUP. E 
COST 

TASKS f£0 
A IASS 

RESOURCES 

C-'s ''n'jC- 

t 

S'JtAts.AYS, 
EQ-wir'-tNT, 
a CABLING 

010709 

Wh4t design approaches 
and constr-jction tech- 
niques can be to 

InstaU anteone sub- 
arra/s and other equip- 
r^nt and cabling? 

What r-eans Is oest to 
accofnplish checkout, 
adjustrnent, and verifi- 
cation? 

HOW Can equIpiDent 
dif'iage be avoided? 


All SPS’s 

Oeilgn and analyse 
technlqucrs , test 
full slie or sub- 
scale as appropri- 
ate and evaloate 
rnsuHs. 

010700010 

700 

*50K 

01 : 1020 18 

1.1:2 2. 11 3,<:1 

1.3;0.S 2.2:1 3.S:l 

1 4:0.5 2.6:2 4.7:2 

1 8.1 3.2:1 10.7:0,5 


iQItS 

(1) Dur«t1om «r« ^tvcn In norMlIy-stitedult^ 
HOft <l«y», appro*. ISO per calcmiar year. 

(2) Noti-revource costs art for aaterlals and 
t^utpotnt not Included In reswrces 
library. 


(3) La9 notation: SS - start to-sUrt 
f$ - ffnlsli'to-start 

(«J Rasources arc defined In resources 
library. 

Values arc headcount for each type. 


(5) T«ik niMberIng code: M 88 U DO C 

An designates progra phase: 

01 • ground-based researdii. 

02 • research fllaht tests. 

Bl designates technical area, 

e.g, . solar arrays 


CC deslgnatn si*Je«ti e.g., silicon 
solar cells 
00 designates task 8 
E deslgnaus priority. 0-* vlth 
9 highest. 


0180 - 25381-1 
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SUBJECT 

KEY QUEST U ■ 

IMPLICATIONS 

ARRLICABU'.TY 

TASKS 1 NETWORK NO. 

OURATION 
(WORK DAYS) 

NON- RESOURCE 
COST 

TASKS feo 
A LACS 

RfSOURUS 

A 

" A *t A ‘iC£ 

Tc„cri 

& 

BASE 

tiTBiUTY 

olono 

Hw# can roDillty for 
eqiilpneni 4nd c»*ci<s b« 
provided? Whai track 
designs are most prac- 
ticji and cun be 
attached to or integra- 
ted with base sirucloreV 
What track/wheel or 
Other approaches can 
provide re?iab1Mty, 

Iona service life, and 
1 ignt weight? Mew 
should Crews be trans- 
ferred, e.g., bus/airloc 
vs vacuin a#»d sutieii? 

!s free-flying, e.g. * 
by uackpack an option? 

Typical construction 
bases are se/eral 
Ulcseters In extent. 
Equlpni-nt and crews 
rjsl move freely about. 
Mithojt, an effective 
and safn crew trans- 
fer/aiobtlUy syste*<, 

» larpe fraction of 
available working 
rtjurs could be spent 
in «.tit ft change 
operations , 

All SFS's 

Ana lyre and design | 
base lObllity 
systems to 
sufficient depth 
to ensure under- 
standing of desfpn 
requirements and 
technical options. 
Fabricate and test, 
under appropriate 
thermcl/vacuum 
Condi tions , 
promising mobility 
hardware approaches 

010710017 

500 

S10K 

0in0701B 

010709017 

.SSZ50 

011107016 

Z.lil 
l.l:? 
1.3:1 
l.B:0.5 
3. 1:0.5 
3. 7:0.5 
4. 1:0. 5 
10.6:0. Z 

SIKULATORS 

010711 

u’hal sim'jlati'^n 
capabi 1 1 ties will be 
required for procedure 
development and crew 
training? How much 
in-srjce training and 
de'w*’iopment will be 
needed? 

Simulators and 
training could be 
significant contributor 
to developinrnt and 
on-going costs. 

All SPr.’s 

Analyze and test 
<ey operations 
simulations. 
Evaluate simulation 
and training needs. 
01071117 

500 


Z.l:l 

1.1:1 

Z.6:Z 

1.7:0.Z 

3.Z:0.S 







ZOO 








Sys. Anal . 

0111U701B 



011507016 

z.i-.z 







0 



1.8:1 






OTIS0701B 




3.Z:1 


NOffS 


(1) Durat.ionj «re g1v»n In nonHlIy-tchedulcd 

work iiys, appro*. ?50 p«r calendar year. 

(2) rion-reiource coats are for materials and 
Kjutp.-ent not tncluded fn resources 
library. 


(3) Laj natation: S5 - sUrt-to-start 

FS - finish-to-stai’t 

(<) Resources art defined in resources 
libra ly. 

Values arc headcoutt for each type. 


($) task numberlnp code; M Bd CC 00 C 

AA desipnates propran phase: 

_ 01 • pround'based rescarchi 
0? • research fJioht tests. 

BB desipnatci technical area, 
e.p,, solar arrays 


CC desipnates subject, e.p.. silicon 
solar cells 
00 desipnates task f 
C desipnates priority. O-O with 
9 Mphest. 


0180-2538M 
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SUBJECT 

KEY QUESTIONS 

iMPuosriows 

ARRLICABILITY 

TASKS » NETWORK NO. 

UUPATION 
(WORT DATS) 

NQN-Rf.SOURa 

COST 

TASKS rto 
t LAGS 

RESOURCES 1 

SPiZE 

:r.v,-,por- 

lAnofi 

i 

“AIN 

PROPULSION 

OIC801 

Uhat Cdft be done to 
iffiprcfe Hfc, 

relUblllty, 
perUcuUrly wi th 
resper.t to thrust 
chd'ber low cycle 
fetigye «ind turb-3pue»p 
bearings «od iedH? 

Low transportdtkm 
coiais are predudted 
on engine life of 
6-10 hour» with Infre- 
quent ^lii.ior mdintenanre 
in^j high vehicle 
r e ' idb 1 1 1 tv with loss 
( 6 tri ti i'O) rdles of 
0 1 or ‘less . 

All SPS’i. 

Analyrv and test 
key engine design 
improvements 

010801017 

SOO 

'lota: 

'ils task 
<s viewad 
as being 
conducted 
at the 
component 
technology 
level.) 

SSOK 

oil 103018 

■ 

What Is the best 
design for a new 
bwsler engine? Is 
r^ethane fuel a good 
Idea? What rhanber 
pressure, cycle, and 
thrust should be used? 

A booster engine In 
the F-1 thrust class Is 

needed to provld* a 
fully reusable low-cost 
booster, fuel, cycle, 
etc., gijestlors need 
to be decided. 

All SPS‘s 

Perfon* basic 
coirbustlon and 
heat transfer tests 
on methane and 
other fuels a. 
necessary to 
estabi Ish design Old 

300 

801027 

SlOK 

010801037 

SSlOO 

011108018 

— 

1.1:3 

l.S:1 

4.1:3 

3.4:2 

d«t«. Conduct 
Ph4se A englnn 
study, coorfilndlt 
with vehicle 

010801037 

200 

- 

011108018 

2.1:1 1.1:3 
2.7:1 1.4:1 
2.5:1 3.2:1 

1 

1 









JIOTJS 


(1) Durations arc given In noriully-schedulcd 
Mork days, apiirca. 2SO per calendar year. 

(2) »on- resource costs are for aaterlals and 
e^jiprent not included in resources 

ItOrary. 


(3) Lap natation: 5S - start-to-start 

FS - fin'sh-to-start 

(4) Resources are defined in resources 
library. 

talues are headcount for each type. 


(S) Task niaaberlng code: AA 8B CC 00 E 

AA designates progrm phase: 

01 • jround-based research*, 

0? • research flight tests. 

B8 designates technical area, 
e.g. , solar arrays 


CC designates subject; e.g., silicon 
solar calls 
DO designates task } 

£ designates priority, 0-g with 
9 highest. 


D 180-25381-1 
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■ 

S;.oFR05(Wi 

SUWfCT 

FEY O'JtSTIONS 

IMPLICATIONS 

AAAUCABILITY 

TASKS t HEr.lORK NO, 

OUMTION 
(WORK DAYS) 

HON-RESOURCE 

COST 

TASKS FED 
t LAGS 

RESOURCES 

<7> 

TATr^'s 

HUV 

OlOflO? 

What si it should the 
HUV be? Can a site 
te »eT<fCle<) 
provides c'/rionallty 
w1 th a liquid t lyback 
bcoslrr for Shuttln? 

Whit tocbh j'ogy level 

should It use? How 

laf^e shou'd the 
payUifld bay be? How 
does this affect 
payload pacVayino •'ind 
space co'isiructTori/ 

Wnat configurat on,l e.» 
secies or parallel burr? 
How va'iU envi ronrerF" 
Tr.pdCf d M vl a t ion 
Innukrnce the vehicle 
Msx can the 

v»*tKlfc be designed to 
IT 1 nn^d 20 t jrn-aro jnd 
time? 

The HI LV iS a primary 
contributor to space 
ir^rrsooftatlon rec.*"- 
rlng and nonrecurring 
cost. This vehicle 
should be carefully 
to‘.at-opl ini led and 
cgst effecti re tech- 
nology advancements 
should be employed. 
Turn-around Is a key 
driver on fleet sl 2 f 
and Operations cost. 

All SPS'S 

Perform HI LV 
dt-slgn and opera- 
tions stu-jy with 
sufficient depth 
to gel Into sub- 
systws design, 
technology, 
payload packaging 
and Integration 
and flight 
operations . 

Analyte subsystems 
and built-in 
diagnostic 
Instrumentation 
and software to 
minimite turn- 
around and 
other ops costs. 

010 ‘je? 01 / 

250 


010801037 

SSlOO 

omoBcis 

ri :'i 
2.2:1 
2.S:1 
1.1:3 
1.2:1 
1 .3:0.5 
1.4:1 
3.1:1 
3.2:2 





What Is the best 
technical approach to 
providing a fully 
reusable LH^ lnsulatlor.7 

Present-day launch 
vehicle LHj Insula- 
tions ore not fully 
reusable. A suitable 
technology 1$ 
essential for an 
Internal ly-tanked 
orb Iter. 

Ail SPS*s 

Design and lest 
reusable Insulation 
concepts including 
foam types , gas 
barrier i Ils , and 
titainlur oneycoirb. 
tvalua' ' lor cost 
and produc ibility. 

400 

S20K 

011106018 

1,1:2 

1.5:1 

3.1:1 

1.8:1 

3.4:1 

4.1:2 








010802027 







WOTCS 




U) 

Durations atm given in normally -stheilulad 
work days, approx. 250 per calendar year. 

13) 

Lag notation; SS - start -to -start 
FS - finish-to start 

(2) 

Non-r-source costs are for materials and 
equipment not Included in resources 
1 Ibrery. 

l«) 

Resources are defined In resources 
library. 

Values are headcount for each type. 


(S) Task nua6cr1ng codt: M 81 CC DO E 

M designates progra* phase: 

01 • grou^-based research; 

0? • research fllcht lest*. 

8B designates technical area, 
e.g., solar arrays 


CC designates sebject; e.g.. silicon 
solar cells 
DO designates task f 
E designates prinritp, 0-9 with 
9 highest. 


D 180-25381-1 
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U3PB0GRA>1 

5UBJECT 

KEY QUE6nON6 

IMPLICATIONS 

APPLlCAalUTT 

"P.A-,>^RTA- 
T :o*4 

HLLV 

How cdn a fuliv reusable 
TP3 be profldod? !s 
the best approach to 
l.fprove shuttle RSI 
or develop a new 
technology? 

These are concerns 
rogardirg HSI dura- 
bT U *v and service- 
ability. improved 
RSI, hOfdover, may be 
a more promising 
avenue than alterna- 
tTves. The TPS for 
HLLV may be a cost 
and tum-around 
driver. 

All SPS’s 


ElECTRIC 

PROPULSION 

How can argon ion 
thrusters be improved 
for higher current, 
larger size, higher 
efficiency, lower mass, 
longer life, and less 
conplex power processing? 

Electric propulsion 
is needed for SPS 
attitude control and 
stalionkeeping and 
offers substantial 
reductions in 
'ransportatton -.oit 
to 'jeosyrehronour. 
orPU. 

ATI SPS's 



What Is the potential of 
magne top I asrr.a -dynamic 
thrusters relative to 
ion onqInt'S? 

NPO's may provide lower 
mass and cost ano need 
less power processing. 
However, they are Ill- 
understood at present. 

All SPS's 



How much will solar cells 
degrade during Var Allen 
belt transfer exposure? 

accunoiulatr up to lOX 
the dose expected for 
30-year SPS on-orblt 
service. 



TASKS & HtTVIORK NO. 


nes< 9 n and t«st 
Improved RSI 
approaches , 

Analyce and 
evaluate relative 
to alternatives, 
*. 9 . , hot structure 
active cooling. 
Conduct tests of 
alternatives as 
appropriate. 




Perfoni' design and 
analysis of 
Improved ion 
thrusters. Test 
promising improvt- 
ments. Develop 
desiqn data and 
approach for 5PS- 
class argon ion 

Conduct eap’oratory 
research program 
(design, analysis, 
and test) on MPD 
thrusters. Evaluate 
relative to Ion 


Extend radiation 
tests (O10I0I078 t 
010102028) to high 
flutnees. Analyze 
benefits of the 
other shields. 

01080304/ 


DURATION 
(WORK DAYS) 


800 


600 


600 


600 


HON RESOURCE 
COST 


tSOK 


tSOK 


S30K 


$2S0K 


TASKS FED 
A CASS 


0II1080I8 


01I10S018 

010803027 

66100 


011108018 


011108018 


RESOURCES 


1.1:2 

1.5:1 

3. 1:0. 5 

3.4:1 

4.1:1 

4.5:1 

2.1:1 


1.2:2 

1.3:1 

l.<:1 

1 , 6:1 

3.1:1 

3.4:1 

3.5:1 


4.1:1 

4.2:1 

4.5:1 


1.2:1 4. 1:0. 5 

1.3:0. 5 4. 2:0. 5 
1.4:0. 5 4. 5:0. 5 
1.1:1 2. 1:0. 5 

3.1 0.5 
3. 4 -.0.5 
3. 5:0. 5 


1 3:2 
1.6:2 
3.2:1 
3.5:2 


10..3:0.S 

4.5:1 


NOTES 


(1) Durations are given in nonvally'Scheduled 
work days, approx. 250 per calendar year. 

(2) Non-resource costs are for materials and 
equipment not Included In resources 
llbrery. 


(3) lag notation; 55 - start-to-stert 

FS - finish-to-start 

(4) Resources are defined In resources 
library. 

Values are headcount for each type. 


(5) Task nwxbcrlng code: AA 88 CC 00 E 

AA designates program phase: 

01 • ground-based research, 

02 • research flight tests. 

88 designates technical area, 

e.’j., solar arrays 


CC designates subject; e.fl., silicon 
loler cells 
DO designates tesk t 
E designates priority, 0-9 with 
9 highest. 


0180 - 25381-1 
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SiaCROGRAM 


sr;cE 

TfV.iPORTA- 
;ON 


w 


SUBJECT 


ELECTRIC 
OR OTHER 
LOW-THRLSr 
PROPULSION 


USER 
PROPULS tOH 


KET QUESTIONS 


Uhat guidance, navigation 
and control algorithms 
should be used to fly an 
EPS vehicle, considering 
orbit raising, plane 
change, gravity gradients! 
occu’tatlons, seasonal 
and Orbit geometry 
variations, destination 
targeting, thruster 
pointing restrictions, 
vehicle configurations, 
and vehicle flexible- 
body dynamics? 


What Is the best engine 
approach, CW or pulsed? 
What are the power level 
and cooling constraints 
for each in terms of Isp 
and thrust? What are 
the best propellants? 

How do orbit geon*try 
and systems considera- 
tions Influence the 
design and tne potential 
attractiveness of a 
laser OTV. 


IHPLlCATtONS 


AP>LICAB1L1TV 


Algorithms suitable for! All SPS's 
flying large electric 1 
orbit transfer vehicles] 
have not been develop- 
ed. The psrtlally- 
|, applicable solutions 
that exist are compli- 
cated, consume a lot 
of machine time, and 
do not consider thrusteq 
pointing restrictions 
or vehicle dynamics. 


Laser propulsion for 
orbit transfer offers 
the opportunity to 
separate the power 
source, from the vehicle' 
Thus the power source, 
for example, could be 
a( GEO and need not be 
exposed to intense 
Van Mien radiation; 

It needs to be trans- 
ported only once. 
Additional thrust-to- 
welght level flexi- 
bility is also provided 


All SRS's 


TASKS t NETWORK NO. 


Conduct a 
comprehensl ve 
analysis, simula- 
tion, and algorithm 
development 
program. 


010803037 


Conduct feasibility 
tests of thruster 
concepts at . 

adequate laser powee 
levels ( >100 KM). 
Evaluate and 
assess potential 
In system studies 




OURATION 
(WORK DAYS) 


bOO 


400 


OllBOaOlB 


01(»04016 


NON-RESOURCE 
CMT 


S100K 


TASKS FED 
8 IA6S 


0M10«>1B 


011108018 


RUOURCES 


1.2:2 

2 . 1:1 

1.7:2 

10.1:0.02 


1.2:2 

1.3:1 

1.4:1 

1.5:1 

1 . 6:2 

3.4:1 

3.5:1 

3.1:1 

4.1:1 

4.2:1 

4.5:1 


NOTES 


(1) Durations are given In normally-scheduled 
work days, approx. 250 per calendar year. 

(2} Non-resource costs are for materials and 
equipment not Included In resources 
library. 


(3) Lag notation: SS - sUrt-to-start 

fS - finish- to-s tart 

( 4 ) Resources are defined In resources 
library. 

Values are headtount for each type. 


(5) Task nuxbering code: AA B' DD E 

AA designates progrtaa phase 

01 • ground-based rese, 

02 • research flight tests, 

88 designates technical area, 

e.g., solar arrays 


CC designates subject; e.g.. silicon 
soUr cells 
00 designates task f 
£ designates priority, 0-0 witli 
9 highest. 


D 180-25381-1 
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SUBJECT 

KEY QUESTIONS 

IMPLICATIONS 

APPLICABILITY 

TASKS i NETWORK NO. 

DURATION 
(WORK DAYS) 

NON-RESOURCE 

TASKS FED 

RESOURCES 








ft LAGS 

St 

T!C*. 

SPACE 
BAS!;;G 1 
propellant 
TRA- iSf ER 

Hom shuuld vehicles, 
e.g., OTV's be designed 
to facilitate space 
basing? i»hat service 
life can oe attained? 

How should the vehicles 
be maintained and how 
designed for maintenance? 

at Linds of support 
will they need, e.g., 
what sort of bases? 

What CC onents does it 
(T.ake sense to periodical! 
return to Earth for 
service? 

Sodce basing offers 
significant perfor- 
mance advantages and 
attendant cost savings 
and Is a Indeed, the 
T nly practical 
tsporoach for large 
eUctric or fas« r 
OTV’s, 

f 

All SPS's 

Perform an Inte- 
grated design and 
operations study 
of space basing. 
Develop design 
requirements for 
vehicles and ub- 
systems. Condcict 
tests and evalua- 
tion of key or 
novel design 
features, e.g., 
subsystem 
remove/replace/ 
checkoi/t. i 

200 


011108028 

2.1:2 
2.2:1 
1.1:2 
3 1:1 
;.2:2 
3.4:0. 5 
4. 1:0. 5 
2 5:1 
2.6:1 






01080S015 










Integra ted 
Traiisp Analysis 
011108018 

3S0 


01110802B 

Same as 010802017 






Tech Assess 

0111080?e 

60 


or.sosoie 

Same as 010802017 






Milestone 

011508018 

0 





LAUNCH 

OPERATIONS 

technology 

Is a >ea-based launch 
site a practical 
low latitude option? 

Sea-basing, If 
econnoilcally practical, 
offers significant 
advantages over 
low-latHude land-based 
sites. 

All SPS's 

Perform a detailed 
design and ops 
study, emphasizing 
design-to-cost. 

010806017 

350 


011108016 

010M2017 

SS 150 



NOTES 





(1) 

Durations are given In 
work days, approx. 250 

normal ly-scheduled 
per calendar year. 

(3) 

lag notation: SS - start-to-start 
FS - flnlsh-f.o-start 

(?) 

Non-resource costs are 
equipment not included 
library. 

for materials and 
In resources 

(4) 

Resources are defined In resources 
library. 

Values are headcount for each type. 


(S) Task mmbcrlng code: AA BB CC DO E 
AA des Ignites program phase: 

01 - ground-based reseircht 
01 - research flfoht tests. 

BB deslgnttes technical area, 

e.g., solar arrays 


CC deslgfwtes subject; e.g.. silicon 
solar cells 
lO designates task f 
E designates priority, 0-9 with 
9 highest. 


0 180 - 25381-1 
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SUBJECT 

KEY OUESTJONS 

IMPLICATIONS 

APPLICABILITY 

TASKS i NETWOW NO. 

DURATION 
IMOHK DAYS) 

NON-RESOURCE 

COST 

tasks FED 
& LAGS 

RESOURCES 

•LilHlS'JTJOS 

& 

-•fioassfNO 

s 

n 

SWIT 

CO'.JJLtORS 

010901 

Can thin, e.g. . 1 iw 
shod conductors he 
dnodi 2 ed or clhervrise 
coated to provide good 
passive heat rejection 
at fXL. 100<>? 

How can craci fng of 
coatings due to differen- 
tial expansion be avoiO- 
edf How long will the 
coatings last? How must 
sheet conductors be sup* 
ported to ensure that 
electro-static or electro 
n<ignet1c forces will not 
defom then' excessively? 
Lmw can they be jc ned 
during depiuynenf 1- 
space? Can they sustain 
da -age, e.g. , from 
neteorotds? 

Baseline SPS's employ 
aluminum sheet con- 
ductors for efficient 
operation, low mass, 
and passive heat 
rejection. Perfor- 
mer, .e of heat rejec- 
tion coatings is 
critical . 

[ lectroroagnetic forces, 
especially during 
transients , may be * 
problem and need to be 
considered. 

All SPS's 

using some 

form of 

electric 

power 

generation 

onboard 

Fabricate samples 
of sheet conductors 
with coatings and 
lest for 
performance and 
life. 

010901017 

too 

SlOK 

011109018 

l.l;l .1.4.1 

1.3:1 

l.S;t 

3.1:1 

Analyte forces end 
support require- 
ments. Test large 
section umier e/«i 
transient forces to 
confirm load 
predictions, 

010901028 

dOO 

$40K 

011109018 

1.3:1 

1.1:2 

1.5:1 

3.4:1 

1.5:1 

4.1:1 

TRWiSUNlS 

at.M rsis 
01 '02 

What effects wfl) be 
caused by travelling 
waves in the power 
Oistrlbution system as 
a result of fault 
Currents? 

What effects will be 
caused by startup and 
shutdc.wn? 

Magnetic forces, 
electromagnetic 
impulses, and over- 
voltage and reverse 
bias damage to system 
components are 
potential effects. 

Major damage to an 
$P$ is a possibility 
if the design does 
not include features 
that will limit these 
effects. 

All SPS's 

ustng 

onboard 

electric 

power 

generation. 

Develop detailed 
transient analytic 
models. Analyze 
fault currents and 
traveling waves. 
Analyze normal end 
emergency startup 
and shutdown tran- 
sients. Assess 
structural require- 
ments and insulatlo) 
requirements ; 
determine Impact on 
design features, 
mass, and cost. 

010902018 

500 


010901028 

1.1:1 

1.3:3 

1.6:1 

1.7:2 

2.1:1 

2.5:1 


HOTtS 


(1) nurt »re siven In nomully-scheduled 
work . tpprox. 2S0 p«r calendar year. 

( 2 ) Hon-re^otirce cost* are for Baterlals and 
equipment not Included Sn resources 
Ittirai . 


(3) Lag notation: SS - start-to-start 
FS - f1n1*h-to-start 

(<1) Resource* are defined ir. resources 
library. 

Value* are headcount For each type. 


(S) Task ntaabering code; AA BB CC 00 E 

AA designates program phase; 

01 • ground-based research^. 

02 - research flight tests. 

68 designates technical area, 

e.g., solar arrays 


CC designates subject; e.g.. sIIIcm 
solar cells 
00 designates task f 
E designates priority. 0-* iritb 
9 highest. 


0180 - 25381 - 


SPS RESEARCH PL-'MNING OETAII.EO WORKSHEET 


S'.'3F»?3SA'i 

SUBJECT j 

KEY QUESTIONS 

implications 

APPLICABILITY 

TASKS S NLTWORK NO.' 

DURATION 
(WORK DAYS) 

NOM-RCSOURCE 

COST 

tasks fed 

1 LAGS 

RESOURCES 

• lSER 

?:si?ibjtion 

i 

■ ^DCtSSlNG 

k.sulatoks 

a 

5IA'.DU,= fS 

Hov should h» 9 h-voltfl 9 e 
TnsuTfltors be deslg'ied? 
Whdt itdT)6oif distijr-ces 
roeded? What 
the cri I'tal uses of 
insu?-!tion? Vhett na- 
UttiiIs should he used? 
Wovs can the effects of 
V'tivUo.latc-s ard vapor 
(ootTyais fog) emission 
Oe mininnzed? Can con- 
taminated insulators be 
cleaned and refurbished? 

H^gh voltage 
breakdown can lead to 
dairape ( see pr' vious 
shfe»;t on Ir ans lents) 
and if it recurs, 
coi^ld force syste#J» 
shutdown until repairs 
are made. This 
would adversely affect 
plant availability 
and power cost. 

All ^PS's 
using high 
vol lage 
power 

distribution 

Perform design and j 
ana1)sis studies 
on high voVage 
insulators und I 

standoffs. Conduct' 
tests of promising 
designs in appro- 
priate th^»/TT*aV ' 

vacuum environment,' 
including partied- \ 
late and outgassfng 
Condi tions. 
tv'iluate and define 
appropriate SPS 

350 

$10K 

011109018 

1.1. -1 
1.3:2 
1.5:1 
3.4:1 
4.1:1 
4.2:1 
10.2:0.5 


INSI'L^TIOM 

M^^rtRIALS 

Whdt traterials can be 
used that wi?l provide 
long life and flexi- 
bil'ity in the themal/ 
vacui-m/UV/radiatlon 
env } ron»rAint? 

Tentiinal distribution, 
e.g. , to RF powe/ 
amplifiers , and 
other Interconnects! 
will need to use 
insulated cabling. 

All SPS’s 
using high 
voltage 
power 

distribution 

Conduct literature 
search to 
idKjnufy promisfng 
fltaterials. 

Analyze and test 
for life and 
suitability in 
appropriate 
env 1 ronment. 

700 

S10K 

011109018 

010903018 

SSIOO 

011105028 

1.1:1 
1.3:0. 5 

1.5. 0. 5 

3.4 .0. 5 
3. 5:0. 5 
4, 2:0. 5 
10.2:0.5 






01 090401 B 






WTES 





(1) 

Durations arc given in normally-scheduled 
wort days, approx. 250 per calendar year. 

(3) 

Lag notation; 

S5 - start-fa-sta»*f: 
FS ' flnlsh-to-start 

(2) 

ilon-resource costs are for materials and 
equipnent not Included in resource: 

library. 

<*) 

Resources are defined In resources 
library. 

Values «r» headcount for each type. 


(S) T«ik Dimberfng co<5e; AA 8B CC 00 E 

AA designates program phase: 

01 • ground-b^sed research; 

32 • research flight tests. 

B8 designates technical area, 
e.g., solar arroys 


CC designates subject; e.g.. siltcon 
solar cells 

00 designates task t 

1 designates priority. 0-9 with 
9 highest. 


D 180-25381-1 




SPS RESEARCH PLANNING DETAILED VORKSHEET 


SUSPROG'WM 

SOBJCCT 

«y QUESTIONS 

IMPLICATIONS 

APPtlCASUITY 

TASKS 1 NETWORK NO 

OURATIOK 
(WORK DAYS) 

NON- RESOURCE 
COST 

TASKS FED 
i LAGS 

RESOURCES 

f-OWlR 

\ ION & 
PR0CiS5!NG 

PROCESSORS 

t 

PR0CESSIK5 

What is the best way to 
Achieve lightweight 
And long life In high 
voltage, high power 
transformers? 

Power processing 
equipment represents 
a significant ( 
fraction of the mass 
of some SPS systems, 
long life is a problem. 

All SPS's 
using high 
voltage 
distribution 

Perform design 

study for Ifght- 

weighv long-1 if* 
transformers , 
especially liquid- 
cooled. 

10905018 

200 


010905038 SS'-.O 
010905028 

1.1:1 a. 2:0.5 

1.3:2 

1.4:0.S 

3.1:0. S 






Evaluate ant test 
high-performance 
magnetics and 
materials. 

Construct test 
ei tides . and test 
for I'fe, efficienc; 
and breakdown. 

O1C9O5OP0 

• 

450 

$10K 

011109018 

1.1:1 3.4:1 
1.3:1 3.5:1 
3.1:1 4.2:' 

1 


Can integrated synthe- 
sizer/transformer and 
transformers-rectifier 
designs be developed 
that allow transformers 
and cooling systems 
to be used to shield 
sensitive high-voltage 
solid-state components? 

High-PIV soild-state 
components are 
highly sensitive to 
radiation damagee 

All SPS's 
using high 
vol tage 
distribution 

Perform subsystem 
design study of 
power processors. 
Include a detailed 
radiation dr,se/ 
shielding/damage 
analysis. 

01090 0P18 

200 

• 

01090S048 SSlOO 
011109018 

Same as 010905018 
e 1.8.0.S 


split 

PROCESSORS 

What performance can be 
achieved with split 
processing and AC power 
distribution? What 
frequencies should be 
used? 

How well can this 
technique adapt to 
supplying low voltages 
for solid state 
jTOlifiers? 

Split processing would 
pnable use of lower 
voltage solar arrays 
and v^"id remove much 
of t e equipment from 
t.«* transmitter. It 
wou'd facilitate final 
prc-essing to the low 
vol tapes that may be 
needed for solid-state 
1 systems. 

All SPS’s 
using 
electric 
power 

distribution. 

i 

Conduct a design 
study of a split 
processing system 
for 2 or 3 repre- 
sentative SPS 
designs. Assess 
efficiency, mass, 
EHi, and ladlative 
losses to Select 
trequercy. 

01D90S098 

200 

• 


011109018 

Saw as 01090S018 


WOTCS 


(1) 

Durations are given In normally-scheduled 
work days, apprrw. 250 per calendar year. 

{3> 

Lag notation; SS - start-to-start 
FS - finlsh-to-start 

(' 

fast Ing ry«le: AA BB CC DO E 

AP g • js progiam phase: 

m 

Non-resource costs are for materials and 
equiprrnt not Included In resoorces 
library. 

(9) 

Resources are defined In resources 
library. 

rallies are headcount for eath type. 


.'Ound-based rasearch;. 
lesuarch flight tests. 

. .grates techntial area, 

.. j ., solar arrays 


CC desl9MtM subject; e.«.. sfUcon 
solar cells 
DO designates teak « 

E designates priority. 0-9 nltb 
9 highest. 


D180-2538M 
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S'JBPHOryVvM 

SLB.lfCT 

KEY QUESTIONS 

IMPLICATIONS 

APPLICABILITY 

TASKS A NETWORK HO. 

nORAtlON 
(WORK OATS) 

NON-RESOORCE 

COST 

TASKS FED 
A LAGS 

RESOURCES 

i Mk 
OIS'PISU- 
tnN & 

SRfAktRS 

a 

IHItRkUP- 

TIRS 

Whit perfomi4oce» 
espeefa^ 

response a c«n b® 

achieved wHh hvdc 
f frcjS t brejkcrf ? 

How cin they 

be? WhdC type (vicuun, 
pUsit'i, 

should be usedT 

Fast and reliable 
power cutoff is 
essential lo minimlra 
damage from RF arcs 
and cower supply or 
distribution faults. 

All SPS’s 
usinr 
elec. .1 
power 

distribution. 

Conduct a design 
and analysis study 
of circuit breakers 
01000(1018 

200 


010906028 

Same as 0I09O602B 

fabricate and test 
pro’ilsing designs. 
Include ^ero•g 
tests 'drop lower, 
KC-13*., or Shuttle) 
as appropriate, 

010906028 

400 

lOOK 

011109018 

1.1:2 4.1:Z J.e;? 

1.3-.4 4.2;a g.5:l 

1.4:1 3.4:2 

1.6:0. 6 3.5:2 

3.1:1 2.1:1 

IMI 

CrFECTS 

Will power processing 
and (HitnOution lead 
ti. [a ! effects? In 
V -tcuiar. will the 
' ,'pinq frequency 
ripp'y nodulate the 
power team? If so, 
can some form of 
locajiied filtering or 
processing of sensitive 
supplies mUigate 
this effect? 

EMI on the power beam 
could exacerbate RFI 
problems. EMI on 
other subsystems could 
interfere with control, 
data acquisition, 
commands , or 
comiuni cation 

All SPS’s 

using 

power 

distribution. 

Conduct detailed 
simulation analyses 
to assess fMI 
prctlems. Modify 
power .distribution 
and other configura- 
tion features as 
necessary to get 
acceptable levels 
of IMI 

010902018 

400 


011109028 

'.J:2 

1.4:2 

1.1:2 

3.1:1 

3.2:1 

PCtP Design 
01 1109018 

2!a> 


011109028 

1.1:2 1.4:1 3.2;l 
1.3:2 3.1:1 2,i;2 
*2:1 2.6:1 

Tech. Assess 
01I1Q9OZ8 

60 


011S0901B 

^ as 011109018 

Decision 

011609018 

0 






NOU^ 


(1) OuriUons trt gW«n In normal ly-scheduled 
work days, approx. ZM> per calendar year. 

(Z) Non-resource costs are for materials and 
equipment not Included In resources 
library. 


(3) Lag notation; SS - sUrt-tO'Start 
FJ - finlsn-to-start 

Id) Resources are defined in resources 
library. 

Values are headcount for each type. 


(S) Task numbering code; AA BR CC DD E 

AA designates program phase: 

01 • ground-based researchi 

02 * research flight teste. - 
M designates technical a>ea, 

e.g.t solar arrays 


CC designates sui feet; e.g., silicon 
solar cells 
00 designates test « 

E designates priority, 0*9 with 
9 M»hest. 


0180 - 25381-1 



SPS RtSEAftCH PLA^fJlNG OHAIltr) WOfiKSMl'n 




n jp 

«;Ni5 


«r Q(jfSTict« 


s 


\ \ t *) ^ 't 'J 

miit 

arat Ot ! >K 

ittr) life? * 1 '; l^ft 
tw p'Ollf^ •I'.'i tit»r 
p Jf r, I ,: 1 * r ar t nq 

^.a. ' 1 alP*' t ? 


tH^UCATI0« 


The »t Ip r ii >5 It < 
potfht ■»' Ihijlf- 
poT.i fei'jre >ie«. 


WPUCAiUITY 


»M W-S's 

U' 1^ tllp 
pc<»ee tranj. 

1e' . 


TASe t NfTWXA KO. 


'etl t ’ Ip r Ih 9 
t-utti Sa'.te»t for 
! 1 T e In 4 ' mu • 

Ijted va'; 4nd 
high »olt4ge 
enalnonshent . 

oioyeoi* 


X'aAJlOH 
(WQPY OATS) 

aoo 


COST 


?0000 


TASAS tco 
t TAGS 


omo90i< 


KtSCMtCCS 


S4«t tt 0I040J0I6 


y;T[S 

'M OureOont 4ce gteW tn norMry-tchedulcd 
work lit/'., epprtii. ?SO p< ' caleniTar yttr. 

{7) rjon-retpoete totlt Ar» foe lUterUT. 4nd 
e^ipe-eni Aot Ificlo^ed 1« retcwrcet 
1 Tbeee/. 


(1) lag nottllon; SS • ttart-to-turt 
fi - ftnilh-to-ttart 

(4) Aetoorcet art dtf(n«d )n retoorco* 
library. 

Values are headcount (or each type. 


(S) Task nuaberirh] code; AA M CC M E 

AA designates prograa phase: 

01 • grou^-bastd rt;t*rch-, 

07 • research flleht lasts. 

W C'signates technical area, 
a.g. . solar arrays 


CC designates subject; e.g.. silicon 
solar cells 

00 designates task t 

1 deslgoates prieritir, e>P«ith 
9 highest. 


0180-2S381-1 
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''i 

o 


L'SPWO'JA.H 


SPACE 

ENvlKC'.VEM 

A 

PVASWA 

EFflCTS 

(C'.on 


SPAriCRAFT 

CHARGING 


SUBJECT 


HIGH 

'FOLIAGE 

BREAKOCUN 


KEV QUESTIONS 


How w1 ’ 1 spacecraft 
charging at geosyn- 
chronous orbit affvct 
e large-area spacecraft 
such as an SPS? 

Will currents be 
Imposed on the power 
dislnbuUon system? 
what design approaches 
can be used to avoid 
EMI and b-eakdown? 

Win the currents and 
electrostatic or 
ragnetic fields 
distributed over the 
SPS introduce new 
charging effects? 


Can solar arrays be 
operated at high 
voltages? What can be 
dune to eliminate 
breakdcvn due to plasM 
and space charge 
effects? Will these 
effects Influence the 
power distribution or 
transmitter systems? 


IMPIICATIONS 


Spacecraft charging 
and resulting 
effects has produced 
significant problems 
for some geosynchroiwu^ 
spacecraft. SPS's 
ray result in new or 
unexpected effect $ 
due to size, high 
voltage, and high 
currents . 


Breakdown effects 
may limit tolar 
array and/or powtr 
distribution voltages. 
If $ 0 , the array/ 
power distributicn 
design will have to 
be re-throught. 


APPLICABILITY 


All SPS't 


All SPS't 
using high 
vo1 tagc 
electric 
power. 


TASKS t NETWOAK NO 


Conduct a review 
study and analyti- 
cal simulation to 
predict effects. 
Conduct chimber 
and flight tests 
(e.g. , shuttle 
sortie, lest t/c 
at GEO) as 
as necessary to 
augment existing 
and projnctad data 
base on this 
subject to Includt 
SPS-pecu11ar 
problems. 


Conduct a review 
and anslysis 
study. Perform 
chamber and flight 
tests to discover/ 
confirm ef fecit. 
Evaluate results 
Ir systems studies 
and modify 
reference designs 
accordingly (if 
necessary) . 


021002019 


.DURATION 
(WORK DAYS) 


Review 1 
Anal 

011001019 

SOO 


NON-RESOURCC 

COST 


Chamber 
01 1001029 

.m 


Sortie 

021001010 

300 


300 


SlOK 


Mi Million 


TASKS reo 

t LAOS 


011001029 


021001019 


Piggy 

twcr 

on 

021001019 


011110019 
021002019 SS30 
021004019 SS30 


011110019 


RCSOMCCS 


2.1:1 

1.3;0.S 

1 . 6:2 

1.7:1 


3.2:1 


1.1: 3.1:1 
1.3:1 3.4.1 
1.6:1 3.S:1 



4.1:1 
4.2:1 

1? * I 

4.7:3 


Sem: at 021001019 

4 


I 


NOTES 


(1) Durations arc given In normally-schodiilod 
work days, approx. 2SO per calendar year. 

(2) Non-resource costs are for materials and 
eguipment not Included In resources 
library. 


(3) lag noUtlon; SS - sUrt-to-start 

fS ■ flnlsh-to- start 

(4) Resources are defined In resources 
llbrafy. 

VaTues are headcount for oacR type. 


(S) Task nunterlng codo: AA BB CC DO E 

AA dasignates program phase: 

01 ■ ground-based research^ 

02 • research flight tests. 

BB designates technical area, 

e.g., solar arrays 


a designates subject; e.g., silicon 
solar colls 
00 designates tain t 
E designates priority. ^ eltli 
9 highest. 


D 180-25381-1 
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■■■Ml 

susjfcr 

QUlSTlONS 

IMPl) AilONS 1 

APPL1CA8IL1TY 

TASKS A NETWORK NOJ 

DURATION 

NON- RESOURCE 

TASKS FU> 

1 lass 

RE SOURCES 


(WORK DAYS) 

COST 

l::-r 

: '.sr 

r;,G%Enc 

TOKQ'-’iS 

VMl SPS Currents le&d 
to si^olfU'int 
Ai* * tude torques? 

Can these be put to 
constructive use? 

Torq,je effects have 
not teen assessed. | 

Some spacecraft use j 

n<agm*t1c torquetng 
fur attitude contro). 

All SPS's 
using 
electric 
power. 

Conduct a study 
and analysis of 
magnetic fields 
and torque effects 
01100101 a 

300 


011110019 

Same as 011001019 


UtCTRIC 

ihrdsur 

PLASMAS 

Wi M plasmas from elec- 
tric thrusters provide 
a significant leakage 
path for SPS electric 
power, or will they 
cause other problems? 

Thruster plasmas could 
Cause signi ficant 
IKJwer loss through 
pi asma currents . 

All gpss 

using 

electric 

pover and 

electric 

propulsion 

Conduct a detailed 
plasma effects 
simulation analysis. 
Perform a flight 
test with an 
electric thruster 
on a Shuttle sortie, 
ozioiwn'c 

011004019 

300 

- 

021004019 
«.l0e4P29 , 

Ssa« IS 0110u)0)9 

1 


300 

Piggyback 

cn 

021001019 

0111100)9 

Sane as 021001019 



What effects u1 1 1 
electric propulsion 
pUsnas have on the 
9ec."agretosphere and 
trapped radiation 
belts? 

Prel Ininary studies 
Suggest significant 
effects: geomagnetic 
waves, trapping of 
plasma. Weathc 
effects are not out 
of the question. 

All SPS's 

using 

electric 

propulsion, 

especially 

tor orbit 

transfer. 

Conduct a thorough 
analytical study. 
Integrate test 
activities with 
above task. 

onoo4o2g 

7S0 


011110019 

Sane ts 01)0010)9 






OUnOQ 19 

Aha! 

200 

• 

011110029 

Sane as 01)00)019 







Assess 

011110029 

Mllcstoe 

60 

0 


011610019 




MTtS 

ilj rjratlons ir« 9 lve« In nonni11y-sche<lu1ed 
ork diyj, approx. ?V> per calendar year. 

( 2 ; !on-re*ourue cwU am for aatariaU and 
equlpmnt not included In rciources 
library. 


(3) la 9 notation: SS - start-to-atart 

fS - finlah-to-atart 

(4) Retourcei art defined in resource* 
library. 

Values are beadcount for each type. 


(5) Task runbering coda: AA BB (C DO £ 

AA designates prograo phase: 

01 • ground-based rtstarcb; 

02 • research flioht tests. 

BB designates technical area, 

e.g., solar arrays 


CC designates subject; e.g., silicon 
tolar cells 
00 designates task f 
C defignates p/riority, 0-9 with 
9 highest. 


0180 - 25381-1 


SPS RESEARCH PLANNING DETA IL FO Vi/ORK SHEET 


iJtrROGIAK 

Su'BJUT 

»£» (JJIStlOKS 

IMPIICAIIONS 

APPl ICAI1I1.IIV 

TASU A hLlHOhr. NO. 

CURAT lOh 

«Oh-RtS00«Ct 

COST 

tasks no 

6 LAOS 

RtSOURCtS 

01 

G8£0 

n 

How w«n ts silicon 
soWr i»rr4jr techrolo^ 
iu1 led for SPS? 

Assessment Is requlrtd 
to select best array 
ttchnology. 

All 

photovoltaic 

SPS'S 

Peview resekrch 
results, assess 
•ass. cost, 
degradation, 
annealing aflacts, 
a-ray fabricabillty 

60 

. 

011S0I018 

1. J:l 
2.1:2 
2.2:1 

2, J:| 






oiiioioie 







How well '• galll^ei 
arsenide s ..ar array 
technology suited for 
SPS? 

Assessment is 
rsqulred to select 
brst array 
ttchnology. 

All 

photovoltaic 

SPS'4 

Pertew research 
results; assess 
IMSd. cost, 
degradation, 
annealing effacts, 
galll'ja production 
and array 
lasrlckblllty. 

60 


0II6OI0I8 

onsoRoie 

Sane as 011101018 






01 ) 101028 







Are *ny of the iltemate 
ghotovoUelc lechnolo^le 
ready for $PS develop- 
ment? 

Uhat benefits do t^ey 
provld#? 

Assesstrent Is required 
to determine wliethar 
altarnaic technologies 
should move into 
1 de\elopnent or continue 
in reseaich. 

All 

photoioUaic 

SPS’S 

Review research 
revutls: assess 
mass, cost, 
degradation, 
technical unctr- 
talnty, production, 
and fabricsbllity. 

60 

- 

111601018 

Sant as 0I110I0I8 






01U01036 






WOliS 

(1) Dur*tlooj *r« gitcn In ponMlIy-lcheduled 
work <Ujn, 4ppr«ii. ;2SO per c«1e»dar year. 

(7) Hoi.-r«»ourt* r<nU »r» fot wler^klv and 
e<iulp«nt not fncludad In resource* 
library. 


(3) 1*9 notation: SS - >ttrt-to-«Urt 

rs - flnlih-to-»tart 

\i) Resources are defined In resourcat 
library. 

Values arc headcount for each t/pe. 


(5) Task nunberln 9 code: RA B6 CC 00 { 
AA designates prograa phase; 

01 • ground-based research^ 

02 ' research fUehl l**u. 

8* designates technical area, 

e.9., solar arrays 


CC designatM subject; e.g.. silicon 
»oUr wtit 
CO t««k i 

C I^lgnatet priority, 0-9 vttb 
9 highest. 


0180 - 25381-1 
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v>> 


suaPRO(sR#w 

SU8JICT 

kCY auisiiONS 

IMPIKAIIONS 

APPl ICABU ITV 

TASKS A NlTWOilK NO, 

O'JkAI ION 
(WORK DAYS) 

NOd-PLSOURCE 

COST 

tasks no 

t LACS 

RiSOORCES 

01 

GBED 

11 

SYSUHS 

STUDIES 

Can existir >9 ifierma^ 
t;ngin« SPS designi be 
ifftproved to malie Ihermal 
engine thechnology Twre 
attractive for SPS use? 

If so.H would Improve 
the benefit of thcTnial 
engine options as a 
“lid" on photovoltAUs 
rosts. Also wo'ild 
benefit laser options 
using thennal engine 
technology. 

$P^'s In 
general . 

R.vlew thennai SPS 
designs . espec ially 
concentrator and 
radiator technology 
Review Brayton/ 
Rankin/Cascadt 
trade. 

C1U0201S 

300 


^ ^ 

011102026 

1.1:1 

1.7.1 

2.1:1 

3,1:1 

3.2:0.S 

10.1:0.01 



Should the thennal 
engine option be 
continued Into next 
phase? 

Affects planning and 
designs for subsystem 
and process engineer^ 
Ing developments. 

SPS's 
In general 

Kevin, thermal 
engine design 
studies and 
technology; asstst 
costs and benefits. 

100 


011102038 

Same as 
OU10201S 






011102028 







What tSemal and fluid 
systems development 
activity should be 
conducted in the next 
phase? 

Affects planning 
and designs. 

In general 

Review and atsesa 
thermal/fluld 
technology status. 
Make final develop- 
ment recommen- 
dations. 

ISO 


0US020J8 

011S02028 

Same ei 

01110201S 






011102036 


— 




HOTtS 

(1) Durations are given In normal ly-scheduled 
work dayt, appro*. ZM per cairndar year. 

(2) Hon-resource costs are for materials and 
equipment not included In resources 
library. 


(3) Lag notation: S3 - start-to-start 

fS - finlsh-to-start 

(4) Reso-ircai are defined in resources 
library. 

Values are headcount for etch type. 


($} Task nunberlng code: AA BB CC DO E 

AA dcslgnttcs program phase: 

01 > ground-based researchi 

02 ■ research niuht tests. 

BB designates techniceT area, 

e.g., solar arrays 


tC deslgnaus irAJect; e.g., silicon 
solar cells 
OD designatM task f 
E dcsignaus priority. 0-9 with 
9 highest. 


0180-2S38I-1 



SP-. «f-MAPCH PI ANNiU 


OtIAILED WORKSHEET 




SUbf-aCK-RAh 


01 

GBEO 


SUbJEC^ 


U 

StSUMS 

STUDIES 


«Y OOJSTIONS 


Wnat 9J)J«ncf should 
given to the MPTS 
technology program? 
What do the evolvlr>g 
technology retults 
mean In terms of 
efficiency, mass, 
cost, noise und 
hannonlcs, and life? 


What Microwave and 
laser technologies 
should be carried 
forward Into 
developinent? 


What Is the best 
Int-tgrated KPTS systems 
design? 


IMPIICATIONS 

Al*i : TtASHlTY 

The Integrated 

All 

□erfonnance of MPTS 

HicroNave 

technology Is critical 
to overall SPS 

SPS'i. 

asieiiment. 


Assessment Is required 
to select best 
technologies 

All SPS‘, 

:tPTS design let, 

All 

design point for 

Microwave 

entire SP5. 

SPS't. 


1/ t nltwork no. 

Maintain continuing 
review and assess- 
ment of microwave 
technology. 

Provide guidance; 
reflect research 
results In updates 
of reference 
microwave systems. 

011103019 


Review research 
and sysums study 
results; assess 
ma^ii, cost, per- 
fonunce, RPl, life 
reliability, and 
ffsintalnablllty 

011103029 


UJRATION 
7S0 


r.bnduct (nt«9r*t,d 
ti.dtoff <n*ly(l, 
of MPTS tff1c1,nqr. 
!»•,>, rtTUblllty, 
powir oRd 

cott. 

oiiio 3 o^a 


60 


200 


NM-l-E'OJkCt 
COST 


TA 5 W ftO 
6 LAGS 


01)103029 


fS-5d 


01IS03019 


011103019 


ACSOUftCCS 


1 . 1.2 

1.3:2 

1.4:3 

2.1:2 

3.1:1 

3.2:1 


3M4 «t 011103019 


1.4:3 

1.7:1 

^.l:^ 

2 . 2:2 

3.1:1 

3.2;0jS 


"OTES 

(1) Ourat'ons ar, gUen in norMl1y-,chc4u1,d 
MOrt days, approa. 26C par calendar year. 

(2) llon-rejoorc' co»*a ' for mteria), and 
aquipnent nv* inc' --1 In ■■aaowreo, 
library. 


(3) tag notation: SS - ,tart-lo-»t*r,. 

fS - f1nt«h-to-,Urt 

(4) Reiource, are dofinird In raiourco, 
library. 

Value, oro headcount for each typ,. 


(5) Talk nuiabcring cod,; AM B9 CC DO 

AA dolignatt, pr«gr«i phaio: 

01 • pround-baMd r*„arch, 
.. . * '■•‘••'■'A nioht Ufto. 

BS dtiignato, Uchnicol ar,t. 
o.g., »o1ar arr,y. 


OO dnfgnaUs Usk « 

* fllSI?!!* Mitt 

9 hightffi. 


OlSO - 25381-1 











SPS research pi ) ri'j l>f.TAILED WORKSHEET 


SUB'-kOGRAM 

SliBJfCT 

lay 

/M('l K.A. IO^YS 

A('Pl ILAblLiiy 

« A;. TWOP>: NO. 

tUP.AI ION 
JudkC DAYS) 

NOh-pisoURCt 

tOST 

lASKS FED 
i LAGS 

• 

AISOUACCS 

ni 

Cibtu 

11 

'.TUOUO 

Slruf'irdl rif-iigns, 
r.<: hjd^ri<^ df’tdt )S of 

and fa’Aenari , 

jr^ fc«it fcr 

Bf?tti?r structural 
c'eftnitjon nr-v^led for 
space construction and 
Systv.»' dynamics 

rf.,edrch. 

AU '■-.PS's 

f*eryofSa detal led 
structural design 
tradeoffs and 
select design 
Approach; develop 
design details as 
ni-eded . 

QUI0402B 

2‘jO 

• 

010402018 

SS 200 

0IO4OS0I7 

SS 200 

011104018 

1,1:2 
2.1:1 
3.1-.1 
3.2:0. 5 



p^hAt structures 
techno)OEjjC's showed 
CAffiiid foPi*Ar<J ^nlo 
development? 

Assessment Is needed 
to select best 
technologies . 

All SPS' 4 

Review rece.rch 
•nd systems study 
results, .ssess 
"ksi, cost, 
construe t.bllUyi 
dyn.mics 
predicubi lltyi 
life. 

011104018 

60 


011S04018 

1.1:1 
2.1:2 
2.5:1 
3.2. 0,5 



What ts the best 
(fiechanl cal/elcctrlca^ 
rotary joint design? How 
does this jry with tOh- 
figuration, e.g., power 
level a sc1 Id-state vs 
tube? How do construct- 
abUlly and dynamics 
Inf’ufiite the design? 

This design is a 
significant factoi* In 
establishing overall 
corfigurallon as well 
as in construction 
engineering and 
packaging. 

All SPS'I 

Design, enalyie, 
and evaluate 
alternative 
nechanltaVelec- 
trlcal rotary Joint 
Configurations 

011104038 

200 





1.1:2 

2.1:2 

3.1:1 


■■•PIES 


(1( OuriUwis «r» gluen In nonwUy-jchedulKl 
work d*y*. kppro>. ?50 p«r c«l*nij«r y»»r. 

U) Hon-rtiourct coiU »r* 'nr MUrUU »iv4 
rqutpnient not tncludod >n letource* 
llbrtry. 


(3) lag notation: 5S - atart-to-start 

fS - finiih-to-itirt 

(4) R»so«rc*» arc daflntd tn rotourcet 
library. 

Values are headcount for each type. 


(5) Task rvanbering coda: AA BB CC DO E 
AA designates program phase: 

01 “ ground-based researcht 
0? • research Oloht tests. 

BB designates technical area, 
e.g., solar arrays 


n> designates task 0 

^ ??}•'***•* priori^, 0-9 elO 
9 hfghttt. 


I- 18 CS 2-0810 



SPS Ri.SCA(<CH PLAN?.', 


OETAIUO WORKSHEET 


St-S^JDay.*’ 

5J8JECT 

at QulMlONS 

- — 

Ica:ion5 

'•ner ials are crUica) 
to life and perforrrience 
'.f structures and 
i /stems . 

APPLlCAHILm 

lAsW A NilHORK (0, 

OUKAllON 
(WCiPy OATS) 

noh-resource 

COST 


RESOORCES 

n 1 

What natkffT*U 
technologies are be?;l 
%u1 ted for SPS u^e. 

All SI'S'i 


01 

a 

SVSTLHS 

STUDIES 

Pevlew resaarch 
results: assess 
me, tost, Influ- 
0 , see on system/ 
subsystem design 

01110S02B 

200 


011606018 

l.J:J 

2.1:1 

2.5:1 

3.2:0.5 

Whae are the design 
allowables and other 
materlaU-relaled design 
trHer^.. that should be 
used for SPS. 

Tl.vSe w^ll affe' l 
designs and hence mass, 
cost, and 
pertomance. 

All SPS's 

Revleu materials, 
structures, and 
subsystems tech- 
nology and designs; 
set ' ' Iterla 

01 1 106016 

100 


01ISD6018 

1.1:2 

2.1:1 

2.S;l 





1 








M OTES 

(1) Ourdtiofls are 9 l»en In nonMilv-scheduletf 
Nork <liys, approx. 2S0 per calendar year. 

(2) Non-reapurce costs are (or naterfaU and 
equ<poent not (ncluded (n resoorces 
library. 


(3) Las notation; SS - start-to-start 
FS - (' '•Isft-to-ttart 

Pesources are defined In resources 
library. 

Values are headcount for each type. 


(S) Task nunbering code: AA B6 CC DO 
AA designates prograa phase: 

01 - ground-based research; 

■ "“hTth night tests, 
M designates technical area. 
•■g.> solar arrays 


» tesignatet task « 

«*hiS2Jr 


slllcgn 

Hith 


0180-25381-1 








OHAILEO WORKSHEET 


Si'S RlStARCH PLANT 


"4 


S': b- 

s ir? 

k.EY QUlSTIuNS 

]MP*| JCAM^NS 

APPLICABILITY 

TASKS fl NtlWQHK N' 

00 KA LION 



- 


. - - . 


(:iORT, DAYS) 

01 

11 


V.sessiKent Is nec^ssarj 




GBbD 

srs’tHS 

Whdt flight {.controls 

All SPS's 

Review ret.earch fc 

60 


ST'IDICS 

techoolog^f^s should be 

to select best 


systeiis study 



Carr led forward into 

technologies . 


results: stability. 




development? 



controlTabHUy, 
dynamics suppres- 







Sion, mass, cost, 
coft'plexUy, con- 
f Iguratlof' effects , 
and rell ' lUy. 

Set de riterla 







And se’ 
techr gies. 







cm 06028 




Uhat data management 

Review and assessment 

All SPS's 

Review research 1 

200 



technologies, and soft- 

Is necessary to 


systems study 



ware and hardware archf- 

select best 


results: mass. 




tectures are best suUed 

tethoologles. 


cost, complexity, 




to SPS? Are t. '*re 



risk of software 




configuration consldera* 



validation, failure 




tions? 



tole'ance and 
system life. Select 
best approaches 
and technologies. 







011106038 




How well will the 

Integrated understand- 

All SPS's 

Integrate structure 
dynamics and con- 
trols analysis with 
configuration 




developing flight con- 

ing of dynamics and 

' 350 



tro1s, data, anJ struc- 

control ere essential 





tures technologies work 

to SPS success. Verl- 





together to control an 

ficatlon of actual 





SPS? 

system stability and 
controllability must 
be by simulation i anal 

Ysls. 

options. Perfom an 
Integrated dynamics 
simulation and 
assessment. 



«Oh.p[^ouiict 

COiT 


TAStt no 

» lags 


011506018 


01IS06928 


Pf SOURCES 


Sam* at 0U106O18 
(nut page) 


011106028 


1 . 6:1 

1.7:1 

2.1:1 

2.5:1 

3.2:1 


.1:2 
1.2:2 
’ 4:2 
1.7:2 
2.1:1 
3.1:2 
3.2:1 


NOUS 


0) 

Durations art given In normally-schediled 
work da,ys, approx. ?S0 per calendar year. 

(3) 

lag notation: SS - start-to-start 

FS - flnlsh-to-start 

(5) Task nixnberlng code: AA BB CC OD E 
AA designates program phase: 

(2) 

Non-resource costs are for materials and 
equipment not Included In resources 
11brar>. 

(4) 

Resources are defined In resources 
library. 

Values are headcount for each type. 

01 • ground-based research: 
p. . ‘ r*‘«»'"ch niQht test*. 

BB designates technir,! area, 
e.g., solar arrays 


OD designates tesk | 

^ ^hlghJJr 


0180-25381-1 



SPS RESEARCH PLANNING DETAILED WORKSHEET 




U 

STjOUS 


Ki> C-JSIIONS 


What U the tnoil «:CQ^'om- 
»ca1 overd'U inleQraged 
space transportation 
system (and evolution 
thereof) for S^S? What 
swe and perfo-^ance 
should each of 'he 
vehiclei have? do 
they interface among 
themselves and with other 
operational elements! 


IMPLICATIONS 

Space transportation 
is expected to be the 
most costly operational 
element of SPS. 

Savings 1h this area 
will have high econom* 
1c leverage. 


What space transportation Space transportation 


develooments should be 
pursued in tne SPS 
development phase? What 
Is the timing for others? 


systems are Inherently 
long-lead schedtle 
items. 



What Is the best Imple* The relationships of All SPS's 
mentation of the develop- flight controls and 


mg flight controls 
technologies to the SPS 
[systems? 



systems dynemlcs are 
primary design and 
cost drivers. 


IA1KS S NIIWORK NO. 

DURAUON 
(WORK OATS) 

Co^tlucl an Integra- 
ted, in-depth space 
transportation 
analysis and defi- 
nition, taking into 
account the develop- 
ing research and 
SPS systems study 
results. 

350 

011108018 


Review and assess 
space transporta- 
tion systems 
research and study 
results and future 
needs. Reconmetid 
development actions. 

60 

011108028 


Review configura- 
tions and detailed 
dynamics and con- 
trols research 
developed under 
other tasks. Con- 
duct an integrated 
systend review. 
Provide system 
design guidelines 
and criteria 

200 

011106018 



NOti-lirtOURCt 

COST 


tasks fto 


RtSOURCCS 




NOTES 

(1) Durations are given in normally-scheduled 
work days, approx. Z50 pr.r calendar year. 

(2J Non-resource costs are for materials ar.d 
equipment not Included In resources 
library. 


(3) Lag notation; SS - start-to-start 

FS - fin(sh-to-start 

(4) Resources art defined In resources 
library. 

Values ere headcount for each type. 


(5) Task nuooerlng code: AA l» CC 30 E 
AA designates progran phase: 

01 • ground-based researcNi 

02 • research flight tests. 

B8 designates technical area, 

e.g., solar arrays 


00 designates task f 
‘ 9*hl9h«r ®-* *<Oi 


0180 - 25381-1 










SPS HtSEARCH PlANNii*G DETAILED WORKSHEET 




suBWr-v s/sJlCT 


li 


ID 


U 

I'STEMS 

STjDIES 


KEY OUtSTJONS 

What IS the preferred 
overaU systeni approach 
SPS construction. In- 
cluding an supporting 
needs such as warehousing 
logistics, cotimand and 
cont'ol, data manageiiient, 
etc. What specific 
development problems 
exist that should be 
resolved by the develop- 
ment phase. 


What are rhe overall 
integrated operations 
requi' d, including 
details not covered in 
earlier studies such as 
secondary equipment 
installation; SPS con- 
figuration control , 
jquality assurance, and 
incremental checkout? 


|What should the power 
idistributi and process- 
ing detail^', design be, 
'taking into account all 
relevant research and 
pyslems study work? 

(e.g. , hv solar arrays, 
blasma effects, transient^ 
fKnnr transmitter needs) 


IMPLICATIONS 

A complete and detailed] 
(View is essential to 
Mnal planning for the 
development phase. 


Detailed analysis and 
definition is essential 
to understanding total 
costs, problem areas, 
and development needs. 


Power transmission sys- 
tem must respond to a 
wide variety of inter- 
face and environmental 
constraints. Design up- 
date is needed to select 
technologies and guide 
development. 


APPI ICASUUf 


All SPS'l 


All ‘JPS's 


AH SPS's 


TASKS A NCTWORK NO. 


Conduct integrated 
rev lew, analy .s , 
and assessment of 
all SPS constructiorj 
technology and studyj 
work. Recommend 
development phase 
activities to re- 
solve problems. 

01)107018 


Conduct an in-depth 
integrated con- 
struction opt. 
analysis with 
simulations as 
appropriate. 

01110702S 


Conduct e detailed, 
integrated analysis 
and design study. 

0111090)8 


DURA! Ion 

(tiop.f days) 


200 


380 


280 


NON- resource 
cost 


tasks fed 

t LASS 


011807018 


011107018 


omogo28 


Rt SOURCES 


1.1:1 

1 . 8 ) 

2.1:2 

3.2:1 


1 . 1:2 

1 . 8:1 

2 . 1:2 

2.2:1 

2.6:2 

3.1:1 

3.2:2 


1.1:2 

1.3:2 

1.9:1 

2.V.2 

2.2:1 

2.5:1 

3.1:1 

3.2:1 


NOTES 


(1) Durations are given in normal ly-scheduled 
wrrk days, approx. 2SO per calendar year. 

(2) Non- resource costs are for materials and 
equipment not included in resources 
llbraiy. 


(3) Lag notation: SS - start-lo-stert 
FS - finish-to-start 

(g) Resources are defined in resources 
library. 

Values are headcount for each type. 


(S) Task mmt>e’ ing code: M 68 CC DO E 
AA designites program phase: 

01 • g.iuci h*sed research; 

02 • research fltgnt tests. 

88 designates Uchnical arei. 

e.g,, solar arrays 




— vuajecs; 

solar cells 
DO designates task $ 

^ ?il£**** 0-9 with 


• • • f 


0180 - 25381-1 














SPS RESEARCH PI ANNING DETAILED V.ORK SHEET 


Oe 

O 



Mom 

11) Iluritlons »re given in nonwUy-scheduled 
wort days, approx. 250 per calendar y^ar. 

(2) Tton-resoorce costs are Tor materials and 
e<twilWit not Included in resources 
library. 


(a) lag notation; SS - start-to-start 
fS - finisb-to-start 

(4) Pesources are defined In resources 
libTary. 

Values are headcount for each type. 


(S) Taih nimkerinq code; AA BS CC DO E 
AA designates program phase*. 

01 • ground-based resetrchi 
.. . * researd) night tests, 

an designates technical area, 
e.g.. solar arrays 


Ct designate subject; e.g., snieon 
solar cells 
DO designates task # 
t designates priority, 0-9 irlth 
9 highest. 


0180 - 25381-1 



SPS RLSEARCH PLANN-.,o OLTAILEO WORKSHEET 


SUBPROGRAM 


Oi 

DEED 


SUBJECT 


ICET QUESTIONS 


IMPLICATIONS 


APPlKAblLI r 


TASKS k NETVIORK NO. 


DURATION 
(«QRK CATS) 


NON- Rf source 
COST 


TASKS FED 
S LAGS 


RESOURCES 


n 

SYSTEM 

STUDIES 


How *• re -i/e the 
LhiTTv«^» revjsAired by 
Aoace envi ro-.t.ent 
effects? What a eoflc 
developjnent actTV.ties 
a»x r.eeded? 


/Assessment {s needed 
to finaMze plans for 
■"'.xt n>;4S€, 


A) I SPS'5 


Conduct review 
jand assessment, 
evaluate impact on 
$P$ masSv cost, 
ireliabllity » avail- 
jablli ty. 

jRecoflv«nd develop- 
[fni»nl effort. 


200 


OUS10019 


Same as 011110019 


How are the overall 
integrated research and 
analysis results 
reflected in SPS 
reference design improve 
m/nts 0 . change^? 


011110029 


An integrated reference 
design is necessary to 
provide a basis ♦or 
SPS mass , cost . at.'i 
econonics assess^vent. 



All SPS’5 


Maintain cognizance 
iof all SPS research 
and analysis; 
‘periodically update 
ireference systems. 


1400 


011111038 

SS 100! 


J.3;2 

3:0.5 

1.4:2 

2.1:2 

2.2:2 

2.5:2 


011111018 



3.1:1 

3.2:1 


NPIi- 

(1) 0T.T«t1oP5 are given In normally -scheduled 
worV days, approx. 250 per calender year. 

(2) Non-resourcc costs ere for materials and 
equipment not Included in resources 
library. 


(3) notation: SS - star t-to-start 

FS - fintsh-to-starc 

(4) Resources are defined in resources 
library. 

Values a>-e headc.,UMt for each type. 


Task numbering code: AA 88 CC DO l 
AA designates pr jrw phase: 

01 • groum 'based research; 

02 * research flight tests. 

BB designates technical area, 

e.g., solar arrays 


CC c.»E 9 n«tr AJect: e.j.. silicon 

solir > 

DO design . V f 

E tesIgiM . rity. 0-9 Ml til 
9 tiigtiest. 


0180 ^ 381-1 









ACftviiy ocscRifTi': N 

NUM'tf K< S > 


M 

I' 




fl 

OO 

NJ 

M 


10X00000 SO AR ARPAV ItCHNOLOliYl START 

loiolpoo SILICON arrays; start 

lOIOlOlH DEVtLOP n*‘;lt CELL DESIGN t PROCESS 

)0i0102K CONDUL) RA'inTION 'FFECIS AMO ANNEALING TESTS 

lOlQlQia DEVELOP ENCAPSULATION TCCHNIOUES 

lOlOlOAR RADIATION 1 ANNEAL TEST OLASSEO PANELS 

IQIOIUNH TEST « rvALuATt CCLL/HL-^T PROD PROCESSES 

lOlOIOf.ft lESI A evaluate SAMPLE PROOUCTION PANELS 

lOlO’JOO OALEIUM AR^fNlOi: START 

lOlO'I'l.'i icsr CtLL FAll A SUilSIHAlE lECHNIOUES 

l' in?O^R RADIATION ANNEAL TESI OAAS CELLS 

lOlODOSH Ttsf ( r'VALUATC ENC< PSUL A T I ON TECHNIOUtS 

1VIO..OAH RAOlATtON 1 ANNEAL TtST SAMPLE PANELS 

tOlCDOSR TEST S EVALUATE CELL/itLKT PROD PROCESSES 

lOir’fSrt TEST t FVALUATE SAMPLE PROOUCTION PANELS 

IJlO.’d?.. (1ST A DEMONSTRATE GALLIUM RECOVERY 

lOimOlH RFSEARCH ALTEHNATt P/V TECMMOLOG IFS 

I0*0.50ra E-PLORE ARRAY FAU PROCESSES FOR ALTS 

lOlOAOIH CONDUCT CHAMRCR PLASM' TESTS ON CANDIOATC ARRAVS 

lOluAOCH DEVELOP HlTtOATINO DESIGN OPTIONS AS REOO 

10201000 TMfHMAL SYSTEMS - START 

1020'0lrt LONS-OUR THERMAL CONTROL COAT TESTS 

1020 'OIS NF.J/N')vrL SON CONCENTHATOH OEUIONS 

1020 '000 THERMAL FN3INES - START 

10202 IS CERAMIC TOKCINt A MTX Ot.V t Tt ST 

1020A 17 FLIUO SYS K JOINTS HEIEOROID P .OT TESTS 

lOPOA '7 MEAT PIPE TECMNOLOSY DEVELOPMENT 

102l)AO>7 CIRCULATING THERMAL CONTROL OEVEL 

1020h0h7 space REPAIR OF FLUID STS TECHNOLOl V 

1020^037 2EHO-0 HEAT TR NSFER 

10^'>A067 OFV-L INTEiRATFO RADIATOR TfCMNOLOOY 
lOPOAQTa OrVfL S‘ > '.E LTOUID metal CONTAIN TCCHNOLOCV 
lOPOAOSH JLViLOP <ADIATOR PROOUCITON TECHNOLOGY 
10100000 POrER IflANSMISSION < RECtPTION - START 
tOiOIOlD OF.VCLOr rtn:ic KLYSTRON ICCMNOLOOY 
10J0I02S DEVELOP KLYSTRON COOLING CAPAHILITY 
1 lOlOl'l OEVEL INIEGR KLYSTRON A PRODUCTION TECMNOLOSY 
103010A6 ANAL CitS S TEST KLYSTRON PH OPTIONS 
lOlQlOSN OEVLlDo BASIC CT A ItCHNOl.OOY 
lOJOlOhS ANALY7E A DEVELOP CFA THLRMAL CONTROL 
lulOlDTR DEVtLOP CFA PRODUCTION TECHNOLOGY 
101010M9 AC.mRE A TEST CANDIDATE SOLID STATE DEVICES 
IOjP 091 DESIGN i TEST HI-tFF AMPLIFIERS 
lOJOUO; DESIGN A TEST INIEGR AMPS* OEVEL PROD TECH 
10J0UI9 INTECRAIE AMPS VI TIT RADIATORS 
lOJOUCR SELECT A TEST OMIR AMP DEVICES 
l0J020n CONTINUE DtVEL OF SPREAD SPECTRUM PN CON 
10102029 INVtSTIGATE ALTERNATE PH CON OPIIONJ 
10)02039 OREAOHOARO t EVIL PHASE CONTROL OPIIONS 


S T 

I N 0 



PAGE X 

DURA- 

\ 

B 

C 

EST»0 

TION 

COOE 

CODE 

CODE 

COST It) 


'1 

tl'tOOOOO 

0 

0 

8 


0 

10101000 

0 

0 

0 


7S0 

lOlOlOlH 

0 

0 

5398000 


500 

101010 211 

0 

0 

A310000 


750 

10101U3H 

Q 

0 

6A3A000 


'(JO 

lOlOlOAH 

0 

0 

2536000 


/ iO 

1010105R 

0 

0 

8298000 


ISO 

1010106H 

0 

0 

266000 


0 

10102000 

0 

0 

0 


«S0 

10103GIH 

0 

0 

60RA900 


50 0 

* 010202R 

Q 

0 

A310000 


750 

10102038 

0 

0 

633A000 


30b 

1U1020AR 

0 

0 

2536000 


75 0 

10102058 

0 

0 

8298000 


ISO 

101020G8 

0 

0 

266000 


AOO 

101Q207R 

0 

0 

1311H00 


750 

I (It 0 30 10 

a 

0 

28780U0 


750 

101Q303B 

0 

n 

A87A000 


300 

lOlUAUtO 

0 

0 

817600 

o 

ISO 

1010A028 

0 

0 

175200 

>-* 

0 

10201000 

0 

0 

0 


1250 

10201018 

0 

0 

istsuoo 

T 

200 

10202015 

0 

a 

179600 

a? 

C 

10->03U00 

0 

0 

0 


750 

10203015 

0 

0 

1800800 

1—* 

450 

1020A017 

0 

0 

1173200 

1 

1— * 

500 

1030A027 

0 

0 

AA2000 


500 

1020A037 

0 

0 

AA2000 


30 0 

1020A0A7 

0 

0 

73A000 


AOO 

1020A057 

0 

0 

936A00 


AOO 

1020AOGT 

0 

0 

936A00 


700 

1Q20A07R 

0 

0 

803200 


5QQ 

1020A08B 

0 

0 

132A000 


C 

10300000 

a 

0 

0 


750 

10301019 

0 

0 

2R72000 


GOO 

10501029 

0 

0 

1896000 


500 

10301038 

0 

0 

1A6S000 


200 

10301QA& 

0 

0 

3A7600 


750 

10301059 

0 

0 

2138000 


AOO 

10301069 

0 

0 

610000 


MOO 

10301078 

0 

0 

1A6H000 


sJO 

10301089 

0 

0 

I768A00 


AOO 

103U1099 

0 

0 

7A6A00 


500 

10301109 

0 

Q 

1352040 


500 

10301119 

a 

e 

1778000 


AOO 

10301 138 

0 

0 

AA5600 


AOO 

10302019 

0 

0 

52A800 


AOO 

10302029 

0 

0 

10A9600 


AOO 

10302039 

0 

0 

1620000 




PHOJECr GHER 


N e r W 0 R -I 


L 1 i 7 t N S 


P««C 


2 


AC Ti VI r r 
NURMERIG) 

OCSCRIPriON 

DURA- 

TION 

A 

cone 

R 

CODE 

C 

CODC 

EST'O 
COST (SI 

10302049 

0CS1G9 t TEST PH COM SYSTEM COMPONENTS 

400 

10302049 


0 

0 

162,0000 

103U20*;9 

riRCAOHOARn REF PHASE OISTR OPTIONS 

400 

103020S9 


0 

0 

162000B 

li)307069 

DESIGN t HREAUHOARn PH CON RCCEIVEHS 

ioo 

10302069 


0 

0 

564800 

105070/9 

TEST BAS^'I.INE 6 711 ANTENNAS FOR HANOUlOTH 

40 0 

103020T9 


0 

0 

730400 

K 102089 

analyze ionosphere effects on PH CUN 

1000 

10302089 


0 

8 

648000 

• u J04019 

DESIGN FAR t ICST SUHSCALC SUHARRAYS 

ZOO 

10304019 


0 

0 

BG2G000 

10304a?» 

TEST LOv-Crr APPROACHES FOR SUHARRAYS 

150 

10304028 


c 

• 

251200 

103940 >fl 

reST FOR t .LlHINAIt MULTIPACTJH PROHLCRS 

300 

1030403A 


0 

0 

631600 

10504058 

OES irr.T t rvAL i ou mass/arca tech 

300 

10394048 


0 

0 

739609 

10305319 

analyze T9 NSPNf & MI EFftCTS ON ANTENNA 

400 

10.5050 19 


0 

0 

36J200 

10505078 

TEST A SIKUlAIE EHI EFFECTS 

20 0 

10305028 


0 

0 

512400 

1C30505R 

ANALTZr SCn-PARALLEL HOOKUP OF SSPA 

200 

10305U3A 


0 

0 

169630 

10305048 

TEST SERIES-PARALLEL HOOKUP OF SSPA 

300 

10 5US048 


u 

0 

849209 

10306018 

ANAlTZC 4 SIMULATE ANIENNA STRUC OYNAHtCS 

400 

10306018 


0 

0 

386400 

1030 70' H 

ANAL 1 SIM ANIENNA MECH AIMING 4 CONTROL 

200 

1030 T018 


0 

0 

398400 

10 508019 

ANALYZE HCAM SAFETY 4 OEFINF REOO SYSTEMS 

400 

10308019 


0 

0 

864000 

10309019 

RfSLA.ICH 4 ASSi LASER XMSN OPTIONS 

750 

10309019 


0 

0 

2I4U000 

10309079 

TEST P/V CONVERSION OF LASER LIGHT 

400 

10309029 


0 

0 

653600 

1309039 

TEST ALTERNATE RECONVERSION TECHNOLOGIES 

60 0 

10309039 


0 

0 

22i*20U0 

10510019 

ANALYZE RECTI NNA OPTIONS 

200 

10310019 


0 

0 

198400 

10510339 

TEST RECTENNA OPIIONS 

50 0 

10310029 


0 

0 

2046000 

10400000 

SP5 3TRUCTUSCS - START 

0 

10400000 


0 

0 

0 

10401017 

OEVfL 4 EMPLOY DETAILED STR DT N MODELS 

SOO 

10401017 


0 

0 

IG68000 

10401027 

ANALYZE LIGHTWEiGHI FLEX STRUCTURES 

400 

10401021 


0 

0 

854400 

10403018 

FAB 4 lEST REPHESEN. ATIVe STRUCT ITEMS 

300 

10402018 


0 

0 

430640 

10435018 

DESt ANAL* TEST JOINTS 4 FASTENERS 

450 

104R301B 


0 

0 

1177000 

10409016 

DCS* Anal* test THERM PROT/CONTflOL TCCHN0L007 

SOO 

10404016 


0 

0 

938000 

' 04(360 1 7 

ANALTZt 5 TEST GTRUC PKOOUCTION TECHNOLOGY 

500 

10405317 


0 

0 

1 764000 

17 >00000 

MATERIALS 4 PROCESSES - START 

0 

105000U0 


0 

0 

0 

1C50IOI8 

SURVO 4 f>LLECr CANOIOATL MATERIALS 

20 0 

10501018 


0 

0 

211200 

1 J50102H 

DEVELOP MAILS LIEE TESIINO lECHNOLOOY 

30 0 

1000102H 


0 

0 

455200 

105010 58 

LIFE TEST CANOIOATE MATERIALS 

1000 

10301038 


0 

0 

3974000 

10507019 

TEST Hl-TEMP COMPOSITES FOR LIFE 4 OUT9AS 

70 0 

105020 19 


0 

0 

5812000 

10503018 

OEVEL LOU-CTE JAVCGUIOf MATERIAL 

350 

10S0301R 


0 

0 

620600 

10503027 

DEVELOP OPTICS MATERIALS 

350 

10503027 


0 

0 

556000 

10600000 

FLIGHT t SYSTEM CONTROL - START 

U 

10600000 


0 

0 

0 

10601017 

REVIEW 4 OE.VCLOP FLT CONTROL THEORY 

SOO 

10601017 


0 

0 

617600 

10601027 

DEVELOP ALGORITHMS t 30FTUARC APPROACH 

70 0 

10601027 


0 

B 

1173760 

1060301 7 

ANAL SENSOR REOTS 4 ASSESS TECHNOLOGY 

20 0 

10602017 


0 

0 

149760 

10603037 

C0N9UCI SENSOR TEST PROGRAM 

SOO 

10602027 


0 

0 

910000 

10605016 

ANAL 6 DESIGN LARGE CHGS 

200 

10603016 


0 

0 

326400 

10605036 

CONOUCr UMtlL.HRNE., MOTOR RESEARCH 

300 

10603026 


0 

e 

816400 

106030 36 

ANALYZE 6 It if CIHER ACTUATION TECHNOLOGIES 

300 

10605036 


0 

0 

614800 

10604017 

OLVEL DATA HUNT HOWL f. SKTUC APPROACH 

200 

1060401 7 


0 

0 

339200 

10604037 

OEVEL MAIN COMPUTER HOWL t SFIUE. APPCH 

400 

10604027 


n 

0 

713600 

1 0604057 

OEVIL 4 TEtT LLl C TSO-OPTl C DATA AC9UIS TECH 

300 

10G94037 


0 

0 

1139600 

10700000 

SPACE CONSTR 4 MAINTENANCE - SIAKI 

0 

10700000 


0 

0 

0 

10701017 

CONTINUE OEVEL OF BEAM MACHINE TECH 

30 0 

10701017 


0 

0 

4300000 

10701037 

DERIVE COMPREHcNSI VE STRUCI OES REQTS 

200 

I07010C7 


0 

0 

326400 


D 180-25381-1 
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ACTiVi rr 

OfSCRIPT'ON 

DURA- 

\ 
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c 
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TION 

cnoi 

COOC 

CODE 

COST fSI 


lO/OlOiT 

ANALt DCS. TCST ALTERNATC FAD TcCHNOLOGIES 

400 

10/01037 


0 

9 

1 1S2400 

10/02017 

OCVCL OATLS 0 EQUIP HANOLINQ TCCHNIOUCS 

SOO 

10702QI7 


0 

0 

2418000 

lO/UiOl t 

DCS. AMAL. FAH. rCSF IMCOOI/Y ASSUH Hf/HOOS 

SOO 

10/03017 


0 

0 

1092000 

lO/OAOl 7 

EVFL 2. ANACY2F ilEO/HlNC TECHNOLOGIES 

.400 

10/04017 


0 

0 

61.1400 

1 0 /OIOIH 

ANAL. SIOULA/E. ICSI SOLAO ARRAY DEPLOY 

SOO 

lO/OSOlS 


0 

0 

6546000 

lU / O .0 W 

DEVELOP A lEST FLUIDS CMARCING TECHNOLOGY 

SOO 

10706017 


0 

7 

926000 

107 J70 10 

DEVFL PLASTIC FILM HEFLEC CONilOUC lECH 

SOO 

1073701S 


0 

0 

954400 

1 0 ^oao 1 H 

DL.FLOP CONDUCrOH OEr-LOYMENT ICCH 

SOO 

10709018 


a 

0 

1906000 

1 U 70')0 IH 

OEVEL SIJOAHRAY A lOUIP I NSTL TECH 

700 

10709Q1S 


0 

0 

4891200 

10/10017 

ANAL, DES, TfST 'USE HOIUITT TECHNOLOGIES 

SOO 

10/1001/ 


0 

0 

25/6000 

10/1101/ 

ANALYZE SIMULAIIDN RENTS A TRAINING NEEDS 

SOO 

10/11017 


0 

0 

/95200 

J QHOOOOO 

■SPACE 1 R ANSPOK TA T ION - START 

0 

lOHOOOOO 


0 

0 

0 

lOHOlOl/ 

ANAI A lESf engine LIFE I HPO OWE NE NTS 

SOO 

1080101/ 


0 

0 

1886000 

1000102/ 

research MFTm.ANE comhust a HT HFER iECH 

100 

10801027 


0 

0 

lllOHJO 

1 oho; 0.17 

CONDUCT PHASE A olOSffR ENGINE STUDY 

200 

lOHOlOlT 


0 

0 

545600 

1003201 / 

CONDUCT HLLW DfilliN A OPS STUDY 

2S0 

10802017 


0 

0 

1174000 

1080202/ 

DCS A irsT kfusahlf lh2 insulation 

400 

1 0802027 


0 

0 

12B0H00 

1 00020.17 

OES A TEST IMPROVED RSI APPROACHES 

SOO 

10H02017 


0 

0 

1718000 

1 08C to 1 / 

OES anal a test IHPHOWLO ION IHRUSTERS 

60 0 

10801017 


0 

0 

2M2400 

1 000102/ 

RESEARCH HPO THHUSTFRS 

60 0 

10801027 


0 

0 

1618000 

1000101/ 

DEVELOP 6-OOF LOU THRUST CNAC ALGORITHMS 

60 0 

1080101/ 


0 

0 

1200000 

lOOOlOOM 

EXIENO SOLAR CELL OEOHAO TESTS TO EOTW 

SOO 

IOR03048 


0 

0 

4110000 

1 0 H 0 <1 0 1 6 

conduct FCASIllILtrY TESTS OF LASER THRUSTERS 

700 

10804016 


0 

0 

lllbOOO 

lOHOtOlS 

CON'MJCI INIEG OES A OPS STUDY OF SPACE BASING 

200 

1080S01S 


0 

0 

b/6800 

10800017 

ANALYZE SEA-RASf.O LAUNCH SITE 

ISO 

10HU6017 


0 

0 

142S200 

10700000 

POWER PHOCtSSING 1 OlilRIHUftON - START 

0 

10900000 


0 

0 

0 

1070101 7 

FAD A TFST .SAMPLES OF SHEET CUNI) WITH COATINGS 

SOO 

10701017 


0 

0 

826000 

13701020 

ANAL 4 TEST CONDOCTOR STRUCT SUPPORT 

100 

10901028 


0 

0 

810400 

10702010 

OewLL A EMPLOY OETAILEO TRANSIENT ANAL MODELS 

SOO 

10902018 


0 

0 

1604000 

1073 101 0 

DES ANAL A TCST HW INSULATORS A STANDOFFS 

ISO 

1090 1018 


0 

0 

1170600 

1 070AO 1 M 

IOE.NTIFY anal a TFSr INSULATION MAILS 

700 

10904018 


0 

0 

1242000 

1070b01M 

DESIGN LIGHTUEIGHr LIO COOL XFORMEHS 

200 

1090S018 


0 

0 

297600 

10 70‘j02tl 

TEST Lir.HTueiC.HT LIQUID CUOLEJ TRANSFORMERS 

450 

1P70502B 


0 

e 

956800 

I070t0 IH 

PERFORM SUIISYS OES STUDY OF PUR PROCESSORS 

200 

109059 SH 


0 

... . ^ ^ 

‘ 132800 

1070‘i07« 

PERFORM DESIGN STUDY OF SPLIT PROC A AC DISIR 

20 0 

10905048 


0 

Q 

297600 

1090f<018 

DESIGN A analyze: CIRCUIT BREAKERS 

200 

10906018 


0 

0 

332800 

10 7060 ,'R 

FAH A TEST PROMISING CRT (IRKH DESIGNS 

400 

10906028 


0 

0 

3610400 

1070701H 

ANAL A SIMULATE EMI A MOO PUR SYS DESIGNS 

400 

1090701B 


0 

G 

1049600 

10700010 

LIFE A VAC TFST HW SLIPRING IECH 

800 

1 0908018 


0 

0 

2672800 

11300000 

SPACF rNWIflONMENT EFFECTS - START 

0 

IIOOOOOO 


0 

0 

0 

11001017 

REVIEW A ANAL S/C CHARGING EFFCCIS 

500 

11001019 


0 

0 

9"4000 

1100I0C7 

CONDUCT CHAMBER TESTS OF S/C CHARGING 

20 0 

11001029 


0 

0 

16UOOO 

11001010 

ANAI.YZF magnetic FIELD A TORQUE EFFECTS 

300 

IIOJIOIB 


8 

0 

542400 

11 007017 

ANALYZE SPACE PLASMA EFFECTS 

300 

11004019 


0 

0 

592400 

11004829 

CONDUCT ANALYIICAU ASSESSMT OF THRUSTER EFFECTS 

750 

11004029 


0 

0 

1356000 

11101010 

CONDUCT SILICON lECHNOLOSY ASSESSMENT 

60 

iiioioia 


0 

0 

108000 

Ill0l0.>7 

CONDUCT GALLIUM lECHNOLOCT ASSE.SSMENT 

60 

11101028 


0 

0 

108000 

11101010 

EVAL T. Assess mCNEFITS A TECH RlAOINESD 

60 

11101018 


0 

0 

108030 

111U20IS 

DESIGN A SYS ANALYSIS OF IHERHAL ENGINE SPSS 

SOO 

11102015 


0 

0 

472B00 


0180 - 25381-1 
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*cr I VI rr 



OESCR tPTlON 

DURA- 

A 

B 

c 

esT'o 


Nuwnr s; 




TION 

cnoc 

cooe 

cooc 

COST 

f A) 



1 ] 10202R 

THERMAL ENGINE ASSESSMENT 

100 

U10202B 

0 

» 

157600 


11102038 

THERMAL/FLUIO SYSTEMS OVERALL ASSESSMENT 

150 

1110703B 

0 

0 

236900 


11103019 

EVALUATE POUCH kMSN TECH IN STS STUDIES 

750 

11103019 

0 

0 

2760000 


1 1 1030 '9 

ASSESS 6 COMPAOE POWER XHSN TECH 

60 

11103029 

0 

0 

220800 


11103039 

TRADE OEE MPTS LFF . NASSt RELIABt ETC 

200 

11103038 

0 

0 

665600 


1110931H 

ASSESS STRUCTURES TtCNOLOOY 

aO 

11104018 

0 

0 

93600 


11104028 

PCRMMH OETAILEO STRUC DESIGN A TRAOCOFF 

250 

11104028 

0 

0 

369000 


1 1 1 04038 

ANAL S EVAL ALTERNATE HCCH/ELEC ROTARY JOINTS 

200 

11104039 

0 

0 

339200 


lllO'jlllrt 

SET DESIGN ALLOWAHLES « OTHER CRITERIA 

too 

11105014 

0 

0 

149800 


11 in-ioi's 

AS5SS MAliRIALS TECHNOLOGIES 

200 

11105628 

0 

0 

291600 


1 1 108018 

ANALT2E AP'^LTCATION OF FL T CON TECH TO SYSTEM 

20 0 

1 1 106018 

0 

0 

289600 


11108078 

ASSESS FLMhI control TECHNOLOGIES 

60 

11106028 

0 

0 

86880 


11 10603H 

ANALYZE % ASSESS DATA MGHT TECHNOLOGIES 

200 

11106038 

0 

0 

339900 


111 06048 

PCRF INTEG STHUCI/CONTROLS/OATA STUDY 

350 

11 10604S 

0 

0 

1308000 


11107018 

PERFQRH SPACE CONSTH SYSTEMS ANALYSES A EVAL 

20 0 

1 1 10701H 

0 

0 

326900 


1 1 107028 

CONDUCT INIEDRATLO SPACE CONSTRUCTION ANAL 

350 

11107028 

0 

0 

1169800 


11 loaoia 

CONDUCT integrated SPACE TRANSPORT ANALYSIS 

3>0 

11108018 

0 

0 

1992000 


11108028 

CONDUCT SPACE TRANSPORT TCC8N0L0GY i DESIGN AS3E 

60 

U10S028 

0 

0 

297200 


11109018 

CONDUCT INTECRATEO DESIGN OF PWR PROC « OISTR 

250 

11109018 

0 

0 

930000 


11109328 

ASSESS POWER PROC 1 DISTR TECMNOLDGICS 

60 

U109028 

0 

0 

223200 


11109038 

CONDUCT INTEGRATED POWER STS TRANS ANAL 

300 

11 109038 

0 

0 

787200 


11110019 

ANALYZE SPACE ENVIR EFFECTS ON SPS DCS 

200 

11110019 

0 

0 

361600 


11110029 

Assess SEVERITY OF SPACE ENVIR EFFECTS 

60 

11 110029 

0 

0 

108480 


11111018 

maintain •: UPDATE REF t ALT OCS IN STS srUOICQ 

1400 

11111818 

0 

0 

6005200 


11111028 

ANALYZE SPS STARTUP A SHUTDOWN TRANSIENTS 

200 

1 ••;'.-8 

0 

0 

529800 


11111038 

ANALYZE A LWAL SPS OEVEL FLIGHT PROJECTS 

250 

1 .0.8 

0 

D 

1072000 

n 

iisonia 

SELECT SOLAR ARRAY TECHNOLOGIES 

0 

ll:.Jl0t8 

0 

0 

0 

M 

11^02018 

THERMAL ENGINE TECH CONTINUATION DECISION 

0 

11.02018 

0 

■ 0 

0 

H 

1 1802028 

FLUID SYSTEMS TFCMNOIOGT SELECTION 

0 

11502028 

0 

0 

0 

N 

11902.19 

SELECT rCCHNOLOGIES FOR EXT PHASE 

0 

11503019 

0 

0 

0 

M 

11904018 

SELICI STRUCTURES TFCHNOLOGIES FOR 7JCXT PHASE 

0 

U5C401B 

0 

0 

0 

H 

11900018 

SELECT MATERIALS TECHNOLOGIES 

0 

11505018 

0 

0 

0 

H 

11906018 

SELECT FLIGHT CONTROL TFCH « OESTON APPROACHES 

0 

I15060I8 

0 

0 

0 

N 

ll5ibJ28 

select data MGJU tech a Ots APP.ROACH 

fl 

11906028 

0 

0 

0 

N 

11907018 

SELECT SPACE CONSTR TECH A OESTON APPROACHES 

0 

11507018 

0 

0 

0 

H 

11908018 

SELECT SPACE TRANSPORT TECHNOLOGteS & OES APPROA 

0 

11508018 

0 

0 

0 

N 

11909018 

SELECT PUR STS TECMNOLOEICS A OES APPROACH 

0 

11509018 

0 

0 

0 

N 

11510019 

SELECT SPS TECH A OES TO MIMOATC EFFECTS 

0 

11510019 

0 

0 

0 

N 

11511019 

SELECT OEVELJPMENT FLIGHT PROJECTS 

0 

11511019 

0 

0 

0 


20302019 

CONDUCT LAPATS PHASE b STUDY 

200 

20302019 

0 ~ " 

0 

' 1206900 


20302028 

DESIGN LG APErt PM CON TECH SATELLITE 

375 

2U30202B 

0 

0 

15060000 


20302038 

FAtlRlCATE LTi APER PH CON TECH SAT 

300 

20302038 

0 

0 

30010900 


30302048 

TEST A C/0 LC APER PH CON TECH SAT 

200 

20302048 

0 

0 

10505600 


30302058 

LAUNCH I.C APER PH CON TECH SAT 

90 

20302058 

0 

0 

26331280 


2030206H 

OPERATE & rvALUEATE LAPATS R,:SULT3 

400 

20302068 

0 

0 

2686900 


20701017 

CONDUCT SHUTTLE SORTIE HLAM MACHINE TEST 

300 

20701017 

0 

■ 0 

29990800 


20705017 

FLIGHT TEST SOLAR ARRAY DEPLOYMENT 

300 

20705017 

0 

0 

29990800 


21001019 

CONU SORTIE test OF S/C CHO A PLASMA EFF 

300 

21001019 

0 

0 

31975200 


21002019 

CONI) SORTIE TEST OF HV RREAKOOWN EFFECTS 

300 

21002019 

0 

0 

6975200 
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PROJECT liREH 

NETWORK 

LIST 

I N 6 





PA6C S 

act ivi ry 

Of SCRlPTION 

DURA- 

A 

H 


C 


esT«o 

S jMt«ER( S» 


TION 

CODE 

CODE 


CODE 


COST «S» 

2100A019 

conduct sohtu. flt with ion thkuster 

300 

21004019 


0 


b 

6475200 

30303019 

CONTIflUE « EXTEND lONOSPH HEATING PROG 

7S0 

30303019 


0 


0 

642S000 

30303029 

CONDUCT WEATHER SCATTERING EFFECTS TESTS 

AOO 

30 103029 


0 


0 

2461600 


TOTAL S 438AA3600 



pnojEcr Orti R 
PRECEOfUCE ARROWS 

N C 

ELAflONSHIP 

T U C R K 
J TERVAL 

10' OQOOO 

10101000 



1 OIOQOOO 

10102000 



101 JI JC1 

10131018 



10I9I0I!) 

10101028 

STAR. START 

100 

lOlOlUlH 

101C103S 

START-START 

SO 

1 0 1 0 • a 1 M 

13101058 

start-start 

200 

lOlOlOlR 

llli (018 



ioiaio’8 

101010*8 

START-START 

100 

1010102H 

108030*8 

START-START 

100 

10101038 

lUOiOIS 



10101038 

131010*8 

START-START 

200 

10101038 

10101058 

START-START 

200 

10101038 

1010*018 

START-START 

*00 

10131038 

10705018 

SIARI-START 

250 

101010A8 

!0t0l05R 

STAHT-S'ART 

100 

lOlOlOAA 

11101018 



iaiuiot>8 

10101068 

F I8ISH-START 

-1 0 

101010S8 

11102018 



lOlOtObS 

11 loicta 



101020CO 

10102018 



.^102018 

10102028 

START-START 

200 

10102018 

101020 38 

START-START 

SO 

10102018 

10102058 

START-START 

200 

10102018 

1 1 101028 



10102028 

101020*8 

STARt-START 

100 

10102J28 

108030*8 

START-START 

100 

10102038 

i; 101028 



10102038 

101020*8 

START-START 

200 

10102038 

10102058 

START-START 

.•'30 

10102038 

1010*018 

START-START 

*00 

101023*8 

10102058 

START-START 

100 

101020*8 

11 101028 



101020t>8 

10102068 

FINISH-START 

-100 

10132008 

(1101028 



10102368 

11101028 



10102078 

1.1(1(28 



10133018 

10103028 

START-START 

300 

1010 3018 

111U1038 



10133028 

1010*018 



10103028 

11 1 Oil 38 



1010*018 

1010*028 

START-START 

100 

1010*018 

IIIOIOIB 



1010*018 

11101028 



1010*018 

11101038 



1010*028 

11501018 



10201300 

10201C18 



16231018 

11105028 



10202115 

10707015 

START-START 

100 

10232015 

11102028 




L f S T 1 M e 


P««C 


6 




L t S r t N (t 


p«ae 


7 


00 

00 


PROJECT GflER 
PRECEOr.Nce ARROWS 

N € 

RLLAt 109SMIP 

r W 0 8 K 

INTERVAL 

1 D20300Q 

11 102015 



102 0 3 (IIS 

It 102028 



102»HalT 

1 1 102028 



102')«0?T 

I'J 2 0 3 0 1 7 

START-START 

200 

1020<ia2l 

11203037 

STARt-STAWr 

300 

1 020 (02 7 

1'12030T.7 

FI(9ISH-SrAP,T 

-too 

102TAC37 

1023301 7 

SIAKT-START 

200 

10203037 

1 0 20-( 137 

STAR r-S TART 

200 

1 0203037 

10203087 

FINISH-START 

-too 

1020303/ 

11 102028 



102130*'7 

111 3202S 



ia2030>>7 

1 1203088 

STAHT-STAHT 

2>0 

102030 (j 7 

1 1 102038 



102030/a 

11 10. *038 



1 02130.3 1 

1 1 102028 



10300000 

10 101019 



10300030 

10301089 



1 0 300000 

10305019 



1 0 11 1 0 1 J 

10.301029 

START-START 

300 

10 >01017 

10301038 

START-START 

400 

10301019 

10301046 

START-START 

400 

10301017 

10303019 

STARI-START 

250 

10301029 

10301038 

STAHl-START 

350 

30301029 

10301119 

START-START 

250 

10301029 

11103019 

START-START 

350 

10101038 

1 1 103029 



1030103a 

11 10 5C29 



1030 1 0 j9 

1 130 1069 

START-START 

200 

l03Clt)‘j9 

10303019 

STAR T-START 

300 

103QIUS9 

11 103019 

START-STAR T 

100 

105C 10S9 

10331078 

STAR T-START 

200 

103310S9 

10301119 

START-START 

350 

1010 IOC.9 

n 103019 

START-START 

250 

IQjOlOfd 

11 103029 



10301078 

11103029 



10301099 

11301099 

START-START 

50 

10501089 

11103019 

START-START 

50 

10301099 

10301109 

START-START 

100 

10531099 

10501119 

START-START 

50 

10301109 

10 303019 

START-START 

50 

10301109 

11103029 



10301119 

10302079 

START-START 

130 

10301119 

10303019 

START-START 

350 

10301 119 

10303038 

START-START 

250 

10301 U9 

10 3030*8 

START-START 

350 

10301119 

U 1030.38 

START-START 

3Q0 

10301128 

11103019 

FINISH-START 

-100 

10302019 

10302039 

START-START 

30 

10302019 

10302049 

START-START 

50 


0180 - 25381-1 



L 1 8 1 I N 6 


PAOC 


a 


vO 


PROJECT cntR 

N e 1 

1 U 0 R K 

PRECEDtVCt ARROUS 

RELATIONSHIP 

INTERVAL 


10 JJ20n 

10302069 


STARt'START 

50 

lOid.-OIT 

11103019 


START-START 

50 

1030^1? J 

10502019 


STAR'-STARI 

20 

tUiO^OiR 

10302049 


START-START 

50 

103l)J339 

20302019 


STAOT-START 

50 

1030 ?0AS 

10 502059 


SrART-START 

100 

1030>0^9 

10504019 


STASI-START 

200 

10300009 

11 103C29 


riNlSM-START 

-100 

1 030<'u69 

1C3L5019 


FINISH-START 

-50 

10 10.'0&9 

11103019 


START-START 

50 

lOl'JiO.iO 

20332019 


START-START 

100 

1033^019 

11103019 


START-START 

50 

1 03000S9 

11 103029 




10IOA319 

10305019 


START-START 

100 

1 030A019 

11103029 


FINISH-START 

-100 

ia’UA07tt 

10304019 




1030A029 

1030403S 




1030302H 

11103029 




1U30A039 

10304019 


START-STAR» 

■ 100 ■ 

lOOOAOJ-^ 

11103029 




lOiOAOAB 

11133029 




I050b019 

10205028 


START-START 

300 

10300028 

11103029 




1O33‘j0 is 

10305048 


START-START 

ISO 

103000A8 

10304019 




1030034a 

.1103029 




1033S01H 

I1103J29 




iOJCTOIR 

11103U29 




10109019 

11103029 




10309019 

11103019 


START'S' ART 

100 

1 03 )9J?9 

1 1 103019 


start-start 

~ 100 

3 30 13 39 

11103019 


START-START 

100 

0510019 

13310029 


START START 

100 

1031001'“ ■ 

15103019 


START-START 

100 

103)302 

11103029 




1P300030 

10401317 




1040101/ 

1030 7 118 


START- STAhT 

“ 200 

10401017 

10401027 


START-START 

250 

10401017 

11104018 




10431017 

11104038 


START-START 

200 

10401017 

uiaf>a48 


START-START 

250 

10401027 

11104018 




104020X9 

10403018 


START-START 

50 

10402018 

11104018 




1040301B 

10405017 


START-START 

200 

10403018 

11 104018 




1040431S 

11105928 




1040-3017 

11104018 




10500000 

195aiQ>8 
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vO 

O 



I S T 1 N 0 


PARC 


9 




PNOJtCr IHCR N C r U 0 R K 

PRECEOtNCC ARROWS RfU A T lONSM IP INTCRVAL 


10801037 utonota 

10401017 111U801R 
10803017 10801017 
10403017 lllOROia 
10SQ3027 lllOHOla 
10807037 11104014 
10.')0JO17 10a03037 
10803017 111C4J14 
13803037 1113831a 
10803D37 11104014 
10803048 1110801R 

1380^016 iiioaoia 

10803015 11108034 
tOaObOl? 11108014 
10400000 10401017 
10401017 11104014 
10401038 11109018 
10403014 13401034 
10I33U18 1U04QJ8 
10405J18 11104QIA 
10434018 1 0403014 
10404018 11105034 
10404014 11109018 
1090501H 10405034 
10905018 10403038 
10905034 UlOSOia 
10905038 10'>05044 
10905J34 11109013 
10905048 11109018 
10405018 10906034 
10405038 11104018 
10407013 111S43I4 
10408018 11104018 
IIOOOOQO 11001019 
11001019 11001039 
11001039 31001019 
11033018 11110019 
11004019 11004039 
11004019 3100401V 
11004039 1U10019 

motoia 11501018 

11191028 USOIOIR 
11101038 1I504C18 
11101C3R 11501C14 
11103015 10303015 
11103015 11102038 
lllQ303a 11103058 
11103038 11502014 
11103034 11502034 


STAfir-START I jO 

START-START 100 


START-START 100 

START-START 100 

start-start 100 

FINISH-START -100 


1 8 T I N 6 


PAGE 


to 




PROJ£CT GBL'R N C T U 0 R K 

PHLCCDCS'E ARROWS RELATIONSHIP INTERVAL 


1 1 103 019 

11103029 

FINISH-START 

-50 

11105029 

11503019 



11103058 

11103019 

.TART-START 

50 

11108J1H 

11508018 



11108028 

1O802018 

START-START 

200 

11108038 

108J501T 

START-START 

200 


moAo^a iiioAoia 
1 1 1 osna 1 i*i050ia 
UJ0002S iisoboia 
iito^oan 

lU0iii}2R 11006018 
11106038 11506028 

IliabOAR 11I06Q28 
1 1 1 0 rolH 1 1 50 'OlH 
1110/028 1110/018 
llinRQlR I11QR02A 
1110 H 028 iiooacia 

tllOSQlH 1110S028 
111 01028 1 1 50<10 18 

11100338 11100018 

llllOOlO 11110020 
1 1110028 U510010 


VO 

N> 

11111018 

11111038 


START-START 

100 

111 IIOIH 

11503019 





11111028 

U 109033 


START-START 

200 


11111038 11511019 
11501018 11303019 
11502018 11033019 
11002028 11503019 
11508018 11503019 
1 1505013 U501C19 
H5Tb01M 1 1503019 
11506028 11503019 
1150/018 .1503019 
11508018 11503.19 
11509018 11503019 
i 1510019 11503019 


20302019 

20302028 

FINISH-START 

60 

2P302028 

23 102038 

START-START 

300 

203U2038 

20302088 

START-START 

150 

20302088 

20302058 



20302058 

20302068 



2001917 

1110/018 



20/0501? 

1 110/018 



21001019 

11110019 



21001019 

21002019 

START-START 

30 

21001019 

21008019 

START-START 

30 

2l0020i9 

11110019 



21008019 

11110019 




L 1 S Y t N 6 


PA6e tl 




SOLAR f^-)UER SATELLITE 


RJM DATE 30NAV79 15A0HRS UORKIRO SCHEOULE 

PROJECT CPCR HESERRCH, DCVELOPNENTt A EVALUATION 


PROJECT START 1SJAN8 
BAi£ CONPLCTION 2SJULB 


sc 


CTOE 1 SOLAR ARRATS 


ACTIVITY DESCRIPTION 


H00E=0/FR 


SOLAR ARRAY TECHNOLOGY: START 
13100003 

SILICON arrays: START 
ICIOIOOQ 

DEVELOP BASIC JELL DESIGN R PROCESS 
10101010 

CONOUCT RADIATION EFFECTS ANO ANNEALING TESTS 
10101028 

DEVELOP ENCAPSULATION TEOHNIOUES 
13101 OSS 

RADIATION A ANNEAL TEST SLASSCO PANELS 
IS10I3AO 

TEST A EVALUATE CELL/aLKT PROD PROCESSES 

luoiosa 

TEST t evaluate SAMPLE PRODUCTION PANELS 
13131068 

GALLIUM ARSCNIOE: START 
10l923Ci) 

TEST CELL FAfl A SUBSTRATE TECMNIQUEf 
101C2018 

RAOIAMON A aNNEAL TEST OAAS CELLS 
13103028 

TEST A evaluate ENCAPSULATION TECHNIQUES 
1' 102C38 

RAOIAMON A ANNEAL TEST SAMPLE PANELS 
X31020A8 

TEST S EVALUATE CELL/BLKT PROD PROCESSES 
1ML20SR 

TEST A EVALUATE SAMPLE PRODUCTION PANELS 
13102068 

TEST A DEMONSTRATE GALLIUM RECOVERY 
10132078 

RESEARCH ALTERNATE P/V TECHNOLOGIES 
13103018 

EAPLORE ARRAY FAB PROCESSES FOR ALTS 
13103028 

ONOUCT CHAMBER PLASMA TESTS ON CANDIDATE ARRAYS 
lOlCROlB 

DEVELOP HiriSATING DESIGN OPTIONS AS REDO 
131QR02L 


M00E=0/FR 

ACTIVIIY DESCRIPT ION 


SORT 


COOES 23 


PAGE 


/ • • a 1980 a a a a / a a aXOSl aaaa/aaa 1982aaaa/ a aal983a aa a/ a a al98Aaa aa/1 90S 

JFMANJJASONOJFMAMJJASONOUFHANJJASONOJFHAHJJASCNOJFMAMJJASONOJFMAM 

........ I. ...... —I — 1- 


XRNX 


I 


1 


HXXX 


XXMX 


I 


{111 II 

XXXVXXXXXXXXKXKXXXKXXXXXXXXK 
1 I I I II 

XXXXXXXXXXKKXXKXXXXXX HXXX 
I I I I II 

XXXXXXXXXXXXXXXXKXXKXAXXKXXXXXXKXXXX 
I I 1 I 111 

XXKXXXXXXAXXXXK 
lit III 

XXXXXXKXXXKKXXXXXXX 
III III 


1 


xxxx 


I 


t 


1 


I 


I 


XXX 


xxxx 


xxxx 


xxxx 


xxxx 


I I I I III 
XXXXXXXXXXXXXXKXXXXXXXXXX7XXXXXXX 

till lit 

XXXXXXX XXXXXXX xxxx XXX kXXK 
I I I I 1 I I 
XXXXXXXXXXXXXXXXXXXXX7XXXKKKNKXXXXXX 
1 I I 1 III 

XXXXXXNXX7XXXKK 

1 I I I 111 

XXXXAXXXXX AXXXXXXKXX; 
I 1 I I III 

XIII III 

KKKXXXXXXXXXXXXKXXXX 
: 1 1 I III 

XXXXXXKXXXXXXXXX 

I I I I III 

XXXXXKXXXXXXKXXXXXXXXMXXXXXXXXXXXXX 
I t I I III 


xxxx 


XX XXX 


*1 a... ..a 


/a a a 198 Oaaaa/ aa 

JFHAMJJASONOJFM 


I9Slaaaa/aaa 1982aaaa/a aal983a aaa/a a a 198 A aa aa 

MJUASONOJFMAMJUASONOJFMAMJ JASCNOJFHMJJASaND^ 


1985. 
IF NAM J 
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3/FR 

^CTIWITt 

10190000 
10101000 
10101018 
10101028 
10101038 
10101008 
1 oloiosa 
10101068 
10102004 
10102018 
« 10102C/28 

10192038 
10102948 
101020S8 
moaFSB 
10102078 
10103018 
10103028 
10104018 
10104028 

0/FR 

4CTIWITT 





0180 - 25381-1 


SOLAfi SATCLLirE 


vr 

'.1 


Ati«f OAVf 3JNAyT9 JSAOHRS U0RKIN6 SCHEDULE mOJECT START tSJANS. 

PtOJEf' »8ER RESEARCH* OEVELOPRENT, A EV LUATION ’ A SE COMPLETIOH 29JULS 


COJc 2 THEARAL EMGIRES C STSTEHS 


H00E=3/FR 

ACTIVITY PESCRiPTION 


TMERRAL SYSTERS - START 
102C1000 

lIYG-QUA THEKNAL control C9AT TESTS 
10201018 

NEW/V3VEL SUN CONCENTRATJR DESIGNS 

nzoaois 

T-*EKHAL ENGINES - START 
1020JCOO 

CiRARIC TURBINE S HTK OEV « TEST 
10203QIS 

FLIUO STS S JOINTS RETEOROIO PROT TESTS 
1320A5 IT 

N:aT pipe TECHNOLOGY OEYiLOPRENT 
10 ^ 0 A 02 T 

circulating THERRAL CONTTCL OEVEL 
1320A037 

S»ACE REPAIR OF t LUIO STS TECHNOLOGY 
I02CA0 »T 

ZiR^-G HEAT TRANSFER 
1020AC57 

DiWEL INTEGRATED RAOIAIOT TECHNOIOGY 
1020A067 

OiVEL SPACE LIQUID HCTAL CONTAIN TECHNOLOGY 
10 OA07R 

DEVELOP RADIATOR PRODUCTION TECHNOLOGY 
1320A38S 


ROOE=OFFR 

actiyuy description 


oRT COOES 23 PAGE 


•••1981»«»*/***1982««*»/***19 83 *1984 •• • • /I 983* 
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R 
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R 
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D 1 CO- 2538 M 


0/cR 

ICTIVirV JJASONOJFMAHJJASONOJFflANOJASO 

— --I I- I 

t I I 1 I I 

10201000 

I I I 1 I I 

10201018 XXAMAXXX 


1029201S 
10201000 
1020301S 
1020A017 
1020A02T 
1020A937 
1020A0 07 
^ 10200007 

10200007 
10200078 
10200080 


0/F^ •••••«•/••» 198^ 
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SOUAK POUeK SATCLLITC 


RtlN 0*TC 30NAVT9 1S40HRS yORKINS SCNCOULC 

PROJECT fi»cR RCSCARCHt OCVCLOPNENT* I LVALUAT10N 

OOe 3 niCROUAVE POWER TRANSR13SI0R SORT COOES 23 


PROJECT START ISJANS 
BASE eONPLETlOM 23JULS 
PAse 


M0D£a1/FR 


ACTtViTV DESCRIPTION 


• ••! 

PHAN 


AO ••• •/ •• • 19A1«* ••/••• 19S2«a ••1985 ••••/•• •1984 •• • • 

JASONOJFHAIJJASONO.iPNANJJASONOJFNANJJASCNOJPMANJJASONO 


198S 
IF PAN 


vO 


P9WER TRANSniSSION A RECEPTION - START 
10300303 

DEWEL3P SASIC KLTSTRON TiCriNOLOST 
10331319 

OiWELOP KLYSTRON COOLING CAPABILITY 
17301029 

OEYCL INTCGR KLYSTRON A aROOUCTION TECHNOLOST 
10391038 

ANAL OES A TEST KLTSTRON PN OPTIONS 
13301046 

SiVELOP BASIC CFA TECHNOLOST 
13301959 

ANALYZE 4 DEVELOP CFA THERHAL CONTROL 
13301069 

DEVELOP CFA PRODUCTION TECHNOLOGY 
103010T8 

ACIJIRE A TEST CANDIDATE SOLID STATE OCVICES 
13301089 

OESICN A TEST HI-EFF ANPLIFIERS 
10301099 

DESIGN A TEST INTEGR AMPS* OEVEL PROS TECH 
10331109 

IvrCGRATE ANPS WITH RADIATORS 
13391119 

SELECT A TEST OTHER ANP lEVlCES 
10301128 

CONTINUE OEVEL OF SPREAD SPECTRUN PH CON 
133023 J9 

INVESTIGATE ALTERNATE PH CON OPTIONS 
10302029 

84EAOUOARD 8 EVAL PHASE CONTROL OPTIONS 
10302039 

DESIGN A TEST PH CON STSTEN COMPONENTS 
10302049 

B4CAOHOARO REF PHASE OISTR OPTIONS 
10302099 

DESIGN A BREADBOARD PH CON RECEIVERS 
13303069 

TEST BASELINE A ALT ANTENNAS FOR BANONIOTN 
10302079 

ANALTZE IONOSPHERE EFFECTS ON PH CO.Y 
10302089 

DESIGN FAB A TEST SUBSCALC 8U8ARRATS 
10334019 

TEST LOU-CTE APPROACHCil 'OR SUBARRATS 
10304028 

rni 4 n tNINATF NULTIPACTOR PR OBLCNS 
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I 

X 
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X 
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I 
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I 

X 

X 

X 
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X X 

1 I 

X 

I X 

TiSr « SIHULATE EHI EFFEZTS 
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I 

I 

I 

X 

X 



I I 

X I 

X 

X I 

A9ALY2E SCR-?ARALLCL HOO<UP OF SSPA 

KKRXXMNKXX 









13535158 

I 

I 

I 

I 

I 



I X 

1 I 

X 

I X 

T;ST series-parallel HOOIUP OF SSPA 






XX 

xxxxx 

xxxxxxxx 
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I 

I 

X 

X 

I 



I I 

1 X 

I 

I I 

ANALYSE A SIHULATE ANTCNSA STRUC OVNANICS 








XXXXKXXXXAXXXXXXXXKX 


1 350SJ18 

1 

I 

X 

I 

X 



X 1 

I 1 

X 

X X 

AVAL A SIH ANTENNA HECH AIHING S CONTROL 









AXXXXXXKXKX 


1350T01R 

1 

1 

X 

I 

I 



I I 

1 I 

X 

X I 

ANALY2E BCAH SAFETY A DEFINE RCOD SYSTEMS 








XXXKXXXKXAXXXXXXXXXX 


13508019 

1 

X 

I 

X 

I 



I I 

I X 

I 

X X 

RESEARCH A ASSESS LASER KHSN OPTIONS 








xxxxx XXXX XXX AXXXXXKXXXXKXXXXXXXXX 

10 509019 

I 

1 

X 

X 

X 



1 I 

1 X 

1 

I X 

TEST P/V CONWCRSION OF LASER LIGHT 






XX 

xxxxx 

XXXKXXKKXXXXX 




10309029 

1 

I 

X 

X 

X 



I I 

1 I 

t 

I 1 

TEST ALTERNATE RECONVERSION TECHNOLOOICS 








XXXXXXXXXAKXXXKKXXXXKKXXXXXHX 

10339039 

I 

X 

I 

I 

X 



I I 

1 I 

I 

I 1 

ANALY2E RECTENNA OPTIONS 








XXXXXXXXXA 



13313019 

I 

X 

X 

X 

X 



I I 

I I 

I 

X I 

TEST RECTENNA OPTIONS 








XXXXXKXXXXXXXXXXXXXKXXXX 
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1 

2 

1 

X 

I 



X I 

1 X 

I 
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C3NJUCT LAPATS PHASE B STUDY 





XXXXXKX 

(XXX 





20302319 

I 

I 

X 

I 

I 



I X 

1 X 

X 

X I 

DESIGN L6 APER PH CON TECH SATELLITE 








XXKXKXKXXAXXXKXKXKX 


20332028 

I 

1 

I 

X 

I 



I I 

1 X 

X 

I I 

FABRICATE LG APER PH CON TECH SAT 









XXXXXXXX XXXX XXX 

20302038 

I 

I 

I 

I 

I 



I I 

1 1 

I 

X I 

TEST A C/0 LG APER PH CON TECH SAT 











xxxxx XXXX 

20302048 

1 

X 

I 

X 

I 



I X 

1 X 

I 

I X 

LAUNCH LG APER PH CON TECH SAT 












23 302358 

I 

X 

X 

X 

I 



I I 

1 1 

I 

X I 

0>ERATE A EVALUEATE LAPATS RESULTS 












20 302GG8 

1 

X 

X 

r 

I 



1 I 

1 I 

I 

I X 

CONTINUE A ERTCNO lONOSPH HEATING PROB 
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X 

1 

I 

X 

I 



X X 

1 X 

I 
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X 

I 

X 

X 

X 
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z 
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PROJECT STAR1 1SJAN8 
BASE CONPIETION 23JUL0 
PAOE 


HOOEO/FR 


ACTIVITY OeSCRIPTIOM 
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I 
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1 
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I 
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I 
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I 
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t 

I 

I 
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I 
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I 
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1 
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I 
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I 
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I 
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I 

I 
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I 
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1 

I 

1 

1 

t 

1 

I 
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I 
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1 
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( 
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I 
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1 
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I 
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I 
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I 

I 
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I 
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1 
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I 
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1 
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I 
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I 
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I 
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I 
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I 

I 

1 

I 

I 
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ONOUCT SENSOR TEST PROGRAM 
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I 

I 

I 

1 

I 

I 
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I 

I 

1 

I 

I 

1 

I I 1 I 1 
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MXXXXXXXXXXXXXX 

13633026 



1 

I 

I 

I 

I 

I 

I I 1 I I 

I 1 
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XXXXXXXXX7XXXXX 
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I 

I 

1 

t 

I 

I 
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1 

1 

I 

I 

I 

1 
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I 
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I 

I 

1 

1 
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ACTIWITT DESCRIPTION 


S»ACE CONSTR t, MAINTENANCE - START 
ID 7030CO 

CONTINUE OEVEL OF SCAM MACHINE TECH 
1070L0I7 

0:RI»E COMPRCMENSIWE STRUCT OES REOTS 
10701027 

ANAL* OCSf TEST ALTERNATE FAU TECHNOLOGIES 
10731337 

OEVEL MAILS A EQUIP HANDLING TECHNIQUES 
10702017 

OESt ANAL* FAB* TEST INTEGRITY ASSUR METHOOS 
13705017 

OEVEL ( ANALYZE BERTHING TECHNOLOGIES 
107CA017 

AVAL* SIMULATE* TEST SOLAR ARRAY OEPLOT 
1070S018 

DEVELOP A TEST FLUIDS CHARGING TECHNOLOGY 
1070S017 

OEVEL PLAS11C FILM RCFLCC CONSTRUE TECH 
10707015 

DEVELOP CONOUCTOR OEPLOTICNT TECH 
13T0B01B 

OEVEL subarra; a equip instl tech 

10709C 9 

AVAL* OES. TEST BASE MOBILITY TECHNOLOGIES 
10710017 

AVALYZE SIMULATION REQTS A TRAINING NEEDS 
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FbXGHI TEST SOLAR ARRAT OEPLOYHENT 
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1 

I 
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1 

1 
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1 

i X 

SPACE TRANSPORTATION - START 
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X 

I 

I 1 


1 

I 

I X 1 1 

f 

I I 

ANAL a TEST ENGINE LIFE IMPROVEMENTS 







XXXXXXXXXXXXXXAKXXXXXXXXX 


13S01017 


t 

1 

I 1 


I 

I 

XXII 

X 

I I 

RESEARCH methane COMBUST C HT XFCR TECH 








XKXKXNXXXAXXXXX 



10801027 


I 

I 

X I 


I 

I 

till 

t 

X I 

ONDUCT PHASE A BOOSTER iNSINE STUOV 











10801037 


1 

1 

1 I 


I 

X 

till 

I 

X X 

ONOUCT HLLV DESIGN G OPS STUOV 








SKKXXXKXXAXXK 



naczoiT 


1 

1 

1 I 


X 

X 

X 1 1 X 

I 

X I 

0:S « TEST REUSABLE Lh2 INSULATION 








XKXKKXXKK MXXXXXXXKX 


13302027 


X 

I 

I I 


1 

X 

I I 1 I 

I 

1 1 

9£S a TEST IMPROVED RSI APPROACHES 







KXXXXXKXXXXXXF7XXXKKXXXXX 


10802037 


I 

1 

I I 


I 

X 

XIII 

X 

I I 

OiS ANAL a TEST IMPROVED ION THRUSTERS 


XXXXXXXKXM 

xxxxxxxxxx 

xxxxxxxxxx 




108C3017 


I 

1 

1 X 


I 

1 

1 I 1 I 

I 

1 I 

RESEARCH MPO THRUSTERS 






7 AXAXXXXXXXXXXXXNXXXXXXXXXXHX 



13805027 


I 

I 

X 1 


X 

I 

till 

X 

I 1 

DEVELOP 6-OOF LOW THRUST GNSC ALGORITHMS 






XXXXXXXXXXKXXXXXXXXKXXXKXXXXK 



11805037 


I 

I 

I I 


I 

I 

till 

I 

I I 

EfTENO SOLAR CELL OEORAD TESTS TO EOTV 







XXXKXXXXXXXXMKXXXXXKXXXX 



11R03088 


I 

I 

I I 


X 

I 

till 

X 

X 1 

ONOUCT FEASIBILITY TESTS OF LASER THRUSTERS 







XX XXXXXXX MXXXXXXXKX 


1C838C16 


1 

I 

X X 


I 

1 

XIII 

X 

X X 

CINOUCT INTEG OES a OPS STUOV OF SPACE BASING 







xxxxxxxxxx 



10S0S013 


1 

1 

X X 


I 


XXII 

I 

X X 

LVALTZe SEA-BASED LAUNCH SITE 











1080601T 


I 

1 

I X 


X 

X 

XXIX 

X 

I X 


M00E>0/FR 

f ••• 


• • •• 


19BS 
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OFRANJJASONO«IFMAMOJASON9JFMAMJJAStfNDOFNAMOJASCNOJFNAMJOAS9NO'IFNANJ 


D 180-25381-1 


S0L4.M l>OWCR SArCLlITC 


■UK 0«TC SOKATTK 15«0HMS WOMKIN0 SCHrOULC 

POJCCT C8CK RCSC«1CM( DCVCLOPMCNTt » CWALUATtON 

Z99t 9 POUCR OISIR C PR0CC9SIMQ SORT COOCS 23 


MOUeCT START ISJAHSl 


BASE CSRPlCTias 2 
PA 


UULS 

e 


MOO<:aO/FR 


ACnVITT OCSCRIPTIOK 


»«19A0**«*/** 

JPRAKUJASONOJPM 


X9S1***«/ •• •19S2«*««/» ••X9B3a •« • alKSAa* •• 
KJUASONOJFKANJUASONOUf RAMUJASOKOJPMAKUJASONO 


1969 

JPMAN 


PIACR PR0CCSSIN6 A OISTATRUTION • START 
10103000 

PAB A T'ST SAMPLES OP SHEET CONO KITH C0ATIN6S 
1199101T 

A<UL A TEST CONOUCTOR STTUCT SUPPORT 
U90192S 

OrVEL A EHP'.Or DETAILED TRANSIENT ANAL MODELS 
19902318 

0;s ANAL A TEST HV INSULATORS A STA.IOOPPS 
13901318 

DENTIFT ANAL A TEST INSULATION MATLS 
13904318 

0:SICN LI6HTUEI6HT LIS COOL yPORNERS 
10909016 

TEST LICHTUEISHT LIQUID OOOLCO TRANSPORPCRt 
I390S02H 

»E8POAK suasrs DCS STUuT op pur processors 

1090S3S8 

PEAPOAN OESISN STUOT OP SPLIT PROC A AC OISTR 
1090)348 

OESICN A ANALT2C CIACUIT SRCAKCRS 
I 3 9080 1 R 

rsa A TEST P80MISIN6 CRT BAKR DESIGNS 
13936028 

ANAL A SIMULATE EMI A MOl PUR STS OCSISNA 
1090TC1S 

life a tAC TEST HV SLIPRINS TECH 
1090HOIS 


IXKARARR 

X 


■ XXX 


KRKX 


i I 

XXXXXAXXRXXXX 
I 1 

XXXXRXXXXX 
I 1 

I I 

XRXRIMRXXXXR 
I I 

XRXX9XXXARRXI 
1 I 


I 

IMI 

I 


I I 

■XXXXXXXRX 
I I 


MOOEO/FR 
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I 
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XX XX 
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I t I 
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XXRXXXRXXXXXXXXXXXE 
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i 

t 

I 

1 

X 

I 

X 

I 

1 

1 i 

I 
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ASSESS MATERIALS TECHNOLOCIES 

1I10S02R 

ASALTEE APPLICATION OF FLT CON TECH TO STSTEN 

1 

1 

1 

1 

I 

1 

1 

1 

I 

1 X 
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I 

I 1 

tllOCOlR 

ASSESS FLIGHT CONTROL TECHNOLOCIES 

1 

X 

I 
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I 
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I 
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I 

1 1 
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I 
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I 
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X 
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X 
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I 

I 

I 

I 

X 

X 

X 

I 

I 
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1 

I 
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I 

X 
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X 
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X 
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1 

1 

1 

I 

X 

I 

X 

X 

X 
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X 
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1 

1 

1 
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X 

X 

X 

X 

X 
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X 
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1 

I 

t 

I 
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X 

X 

I 

I 

1 X 

I 

I 1 

ASSESS POUFR PROC ft DISTI TECHNOLOOICS 

UIC902A 

ONOUCT I'jrCGRATEO POUER SYS TRANS ANAL 

1 

I 

I 

1 

X 

1 

X 

X 

X 

I I 
mxxRX 

I X X 

1 11390 SR 

ANALTEE SPACE ENVIR EFFECTS ON SP5 DCS 

1 

I 

I 

1 

X 

X 

X 

X 

I 

1 X 

I 

I 1 

xxxxx 

U113019 

1 

X 

I 

I 

X 

I 

X- 

X 

X 
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1 
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ASSESS SEVERirr OF SPACE ENVIR EFFECTS 

11113029 

1 

1 

I 

I 

1 

I 

X 

I 

I 
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I 
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1 

I 

X 

X 

X 

X 

I 

1 I 
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1 X 
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X 

X X 

11111028 

ANALTEE ft EVAL SPS BEVEL FLIGHT PROJECTS 

1 

I 

1 

I 

X 

X 

I 

I I 
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1 I 

XXXXMRR 

1 

X I 

11111098 

THERMAL ENGINE ASSESSMENT 

1 

I 

1 

X 

X 

I 

I 

X 

I 

1 1 

1 

X X 

XKRKK 

1U0E028 

1 

1 

X 

I 

I 

I 

I 

I 

I 

1 1 

I 

X I 

CONDUCT SILICON TECHN0L09T ASSCSSNCNT 

iiioioia 

1 

I 

X 

I 

X 

X 

I 

I 

1 

X I 

X 

X I 

ONOUCT 6ALLIUN TECHNOLOBT ASSCSSNCNT 

11101028 

1 

1 

X 

X 

I 

I 

X 

X 

X 

I X 

I 

I I 

EVAL ft ASSESS BENEFITS ft TECH READINESS 

lUClO IR 

DESIGN A STS ANALTSIS OF THERMAL ENGINE SPSS 

1 

I 

1 

I 

I 

1 

RMS 

I 

RRRX 

1 

RXXXRX 

X 

X 

I I 

I 

I X 

11102315 

THERMAL/FLUIO STSTENS OVERALL ASSESSMENT 

I 

t 

1 

I 

I 

I 

X 

I 

X 

I I 

1 

X I 

XX 

11102098 

rtAi.ltrr P'ijrg TFCH IN SYS STUOTFS 

I 

I 

X 

1 

I 

I 

I 

X 

X 

1 X 

X 

XRXKRK 
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T4ERNAL ENGINE TECH CONTINUATION DECISION 
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PROJECT START 19JAN6S 


PROJECT 6BER RESEARCH* OEVELOPHENT* A EVALUATION 


BASE COMPLETION lAPRBO 


SORT NODES PA6E 1 


ACTIWITT 

R00E=0/FE 

DESCRIPTION 

RESOURCE 

DAILY 

USAGE 

TOTAL 

USAGE 


DUR 

ST ARY 

FINISH 

10101018 

DEVELOP BASIC CELL DESIGN A PROCESS 




730 

15JAN80 

11JAN8S 


1.00 

TECHN0L06V ENGINEERING 

6.0 

4300.0 

MAN 

DAYS 




1.30 

ELECTRIC POWER ENGINEERING 

3.0 

2230.0 

NAN 

DAYS 




1.60 

PHYSICS TECHNOLOGY 

3.0 

2230 .0 

MAN 

DAYS 




3.00 

TECHNICAL SUPPORT 

6.0 

4300.0 

MAN 

DAYS 




3.20 

CLERICAL* GRAPHICS 

3.0 

2230.0 

MAN 

DAYS 




3.30 

ELECTRICAL LAB TECHS 

3.0 

2250.0 

HAN 

DAYS 




4.00 

MANUFACTURING 

6.0 

4300.0 

MAN 

DAYS 




4.20 

ELEC/ELECTRONIC DEV SHOP 

6.0 

4300.0 

NAN 

DAYS 



10101028 

CONDUCT RADIATION EFFECTS AND ANNCAL1N8 

TESTS 



50 0 

4JUN80 

2JUN82 


1.00 

TECHNOLOGY ENGINEERING 

4.0 

2000.0 

NAN 

DAYS 




1.30 

ELECTRIC POWER ENGINEERING 

2.0 

1000.0 

MAN 

DAYS 




1.60 

PHYSICS TECHNOLOGY 

2.0 

1000.0 

HAN 

DAYS 




3.00 

TECHNICAL SUPPORT 

3.0 

1500.0 

NAN 

DAYS 




3.20 

CLERICAL* GRAPHICS 

1.0 

500.0 

HAN 

DAYS 




3.30 

ELECTRICAL LAS TECHS 

2.0 

1000.0 

MAN 

DAYS 




4.00 

MANUFACTURING 

1.0 

500.0 

MAN 

DAYS 




4.30 

SPECIALTY SHOP 

1.0 

500. 0 

MAN 

DAYS 




10.00 

SPECIAL FACILITIES 

o.s 

290.0 

COP 

DAYS 




10.30 

LARGE COMB ENVIR CHAMBER 

o.s 

259.0 

TESTOAV3 



101C1058 

DEVELOP ENCAPSULATION TECHNIQUES 




730 

29MAR80 

22MAR8S 


1.00 

TECHNOLOGY ENGINEERING 

9.0 

6T50.0 

NAN 

DAYS 




1.30 

ELECTRIC POWER ENGINEERING 

2.0 

1500.0 

MAN 

DAYS 




1.30 

CNEMICAL/PROCESS ENGINEERING 

4.0 

3000.0 

HAN 

DAYS 




1.60 

PHYSICS TECHNOLOGY 

3.0 

2250.0 

MAN 

DAYS 




3.00 

TECHNICAL SUPPORT 

a.o 

6000.0 

MAN 

DAYS 




3.20 

CLERICAL* GRAPHICS 

4.0 

3000.0 

HAN 

DAYS 




3.30 

ELECTRICAL LAB TECHS 

4.0 

3000.0 

HAN 

DAYS 




4.00 

MANUFACTURING 

4.0 

3000.0 

MAN 

DAYS 




4.20 

ELEC/ELECTRONIC DEV SHOP 

2.0 

1500.0 

HAN 

DAYS 




4.S0 

specialty shop 

2.0 

1500.0 

MAN 

DAYS 



10101048 

RADIATION A ANNEAL TEST GLASSED PANELS 




300 

19JAN81 

24NAN82 


1.00 

TECHNOLOGY ENGINEERING 

4.0 

1200.3 

MAN 

DAYS 




1.30 

ELECTRIC POWER ENGINEERING 

2.0 

600.0 

nan 

DAYS 




1.60 

PHYSICS TECHN .DGT 

2.0 

600.0 

NAN 

DAYS 




3.00 

TECHNICAL SUPPORT 

3.0 

900.0 

nan 

DAYS 




3.20 

CLERICAL* GRAPHICS 

1.0 

300.0 

MAN 

DAYS 




3.30 

ELECTRICAL LAB TECHS 

2.0 

600.0 

HAN 

DAYS 




4.00 

MANUFACTURING 

1.0 

300.0 

NAN 

DAYS 




4.30 

SPECIALTY SHOP 

1.0 

300.0 

NAN 

DAYS 




10.00 

SPECIAL FACILITIES 

O.s 

150.0 

EGP 

DAYS 
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•lOOe-O/FE RESOURCE USA6E 


10.30 LARGE COHB ENVIR CHAHBER 0.5 

lOtOtOSfl TEST ( EVALUATE CELL/BLKT PROD PROCESSES 

1.00 TECHMOLOGY CNOINEERIMG 10.0 

1.10 HECHANICAL/STRUCT ENGINEERINO l.C 

1.30 ELECTRIC POWER ENGINEERING 1.0 

1.50 CHEHICAL/PROCESS ENGINEERING 1.0 

l.TO RATH & SOFTWARE ENGINEERING 2.0 

1.80 INDUST DESIGN « PLANT ENGR R.O 

1.90 CIVIL i FACILITIES CNGINCERINS 1.0 

3.00 TECHNICAL SUPPORT 8.0 

3.10 ENGR AIOESi URAFTING 2*0 

3.20 CLERICAL! GRAPHICS 2.0 

3. AO rechanical lab techs 2.0 

3.50 ELECTRICAL LAB TECHS 2.0 

A. 00 manufacturing 7.0 

A. 10 RECH/STRUCT OEM SHOP 1*0 

A. 20 ELEC/ELECTRONIC DEV SHOP 1.0 

A. 50 SPECIALTY SHOP 1.0 

A. 80 PROCESS PLANT SHOP A.O 

10101068 TEST A EVALUATE SAMPLE PRODUCTION PANELS 

1.03 TECHNOLCGY ENGINEERING 1.0 

1.30 ELECTRIC POWER ENGINEERING 1.0 

3.00 TECHNICAL SUPPORT A.O 

3.10 ENGR AIDES! DRAFTING 1.0 

3.20 CLERICAL! GRAPHICS 1.0 

3.50 ELECTRICAL LAB TECHS 2.0 

19102018 TEST CELL FAB ( SUBSTRATE TECHNIQUES 

1.00 TECHNOLOGY ENGINEERING 6*0 

1.30 ELECTRIC POWER ENGINEERING 3.0 

1.60 PHYSICS TECHNOLOGY 3.0 

3.00 TlCHNICAL SUPPOni 6.0 

3.20 CLERICAL! GRAPHICS 3.0 

3.50 ELLCTRICAL LAB TECHS 3.0 

4.00 MANUFACTURING 6.0 

A. 20 ELEC/ELECTRONIC DEV SHOP 6.0 

10102020 RADIATION 6 ANNEAL TEST 6AAS CELLS 

1.00 TECHNOLOGY ENGINEERING A.O 

1.30 ELECTRIC POWER ENGINEERING 2.0 

1.60 PHYSICS TECHNOLOGY 2.0 

3.00 TECHNICAL SUPPORT 3.0 

3.20 CLERICAL! GRAPHICS 1.0 

3.50 ELECTRICAL LAC TECHS 2.0 

A. 00 MANUFACTURING 1.0 

A.50 SPECIALTY SHOP 1.0 

10.00 SPECIAL FACILITIES 0.5 

10.30 LARGE COHB ENVIR CHANBER 0.5 


1010203B 


TEST ( EVALUATE ENCAPSULATION TECHNIOUES 
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TOTAL 


OUR 

USAGE 



150.0 

TESTOAYS 



750 

7500.0 

HAN 

DAYS 

T50.0 

RAN 

OATS 

750. 0 

HAN 

OATS 

750.0 

Han 

DAYS 

1500.0 

HAN 

OATS 

3000.0 

NAN 

OA^S 

750.0 

HAN 

OATS 

6000.0 

RAN 

DAYS 

1500.0 

MAN 

OATS 

1500.0 

MAN 

OATS 

1500.0 

HAN 

DAYS 

1500.0 

HAN 

DAYS 

5250.0 

HAN 

DAYS 

750.0 

HAN 

DAYS 

750.0 

HAN 

DAYS 

750.0 

HAN 

DAYS 

3000.0 

HAN 

DAYS 



150 

150.0 

HAN 

DAYS 

150.0 

HAN 

DAYS 

GOO.O 

HAN 

OATS 

150.0 

HAN 

DAYS 

150.0 

HAN 

DAYS 

300.0 

HAN 

DAYS 



aso 

5100.0 

HAN 

DAYS 

2550.0 

HAN 

DAYS 

2550.0 

NAN 

DAYS 

5100.0 

HAN 

DAYS 

2SSO.O 

HAN 

DAYS 

2550.0 

HAN 

OATS 

5100.0 

HAN 

OATS 

5100.0 

NAN 

DAYS 



500 

2000.0 

NAN 

DAYS 

1000.0 

HAN 

OATS 

1000.0 

NAN 

DAYS 

1500.0 

HAN 

OATS 

500.0 

MAN 

DAYS 

1000.0 

HAN 

DAYS 

500.0 

MAN 

OATS 

500.0 

NAN 

DAYS 

250.0 

EOP 

DAYS 

250.0 

TESTOATS 


START 


4JUNB1 


11JAN86 


13JANS0 


240CTSO 


FINISH 


79NAT8A 


9AUBS4 


1JUMS3 


aOCT82 


750 


5NAROO 22NAR83 


SORT NODES 
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ACTIVITY 

N0OE=O/FE 


181920A8 


10102098 


10102068 


10102078 


DESCRIPTION 

RESOURCE 

OAILV 

USAGE 

TOTAL 

USAGE 


OUR 

1.00 

TECHNOLOOY ENGINEERING 

9.0 

6790*0 

MAN 

DAYS 

1.30 

ELECTRIC POWER ENGINEERING 

2.0 

1900.0 

NAN 

DAYS 

1.90 

C4ENICAL/PROCESS ENGINEERING 

4.0 

3(100*3 

HAN 

DAYS 

1.60 

PHYSICS TECHNOLOGY 

3.0 

2290.0 

NAN 

DAYS 

3.00 

TECHNICAL SUPPORT 

8.0 

6000.0 

NAN 

DAYS 

3.20 

CLERICAL. GRAPHICS 

4.0 

3300.0 

HAN 

DAYS 

3.90 

ELECTRICAL LAB TECHS 

4.3 

3300.3 

HAN 

DAYS 

4.00 

hanufacturino 

4.0 

3000.0 

NAN 

DAYS 

4.20 

ELEC/ELECTRONIC DEV SHOP 

2.C 

1900.0 

NAN 

DAYS 

4.90 

S»ECIALTT SHOP 

2.0 

1900.0 

NAN 

DAYS 

RAOIATION A ANNEAL TEST SANPLE PANELS 




303 

1.00 

TECHNOLOGY ENGINEERING 

4.0 

1200.0 

HAN 

DAYS 

1.30 

ELECTRIC POWER ENGINEERING 

2.0 

600.0 

NAN 

DAYS 

1.60 

PHYSICS TECHNOLOGY 

2.0 

600.0 

NAN 

DAYS 

3.00 

TECHNICAL SUPPORT 

3.0 

900.0 

NAN 

DAYS 

3.20 

CLERICAL. GRAPHICS 

1.0 

300.0 

NAN 

DAYS 

3.90 

ELECTRICAL LAB TECHS 

2.0 

600.0 

NAN 

DAYS 

4.00 

MANUFACTURING 

1.0 

300.0 

NAN 

DAYS 

4.90 

SPECIALTY SHOP 

1.0 

300.0 

NAN 

OATS 

10.00 

SPECIAL FACILITIES 

0.5 

190.0 

EQP 

DAYS 

10.30 

LARGE COHB ENVIR CHANBER 

0.5 

190.0 

TtSTDAYS 

TEST < EVALUATE CCLL/SLKT PROO PROCESSES 




790 

1.00 

TECHNOLOGY ENGINEERING 

10.0 

7900*0 

NAN 

DAYS 

1.10 

HECHANICAL/STRUCT ENGINECRING 

1*0 

750.0 

HAN 

LAYS 

1.30 

ELECTRIC POWc:R ENGINECRING 

1.0 

790.0 

MAN 

DAYS 

1.90 

CHEMICAL/PROCCSS CNGINECRING 

1.0 

790.0 

NAN 

DAYS 

1.70 

HATH 1 SOFTWARE ENGINEERING 

2.0 

1500.0 

NAN 

DAYS 

1.80 

INOUST DESIGN « PLANT ENGR 

4.0 

3000*0 

NAN 

DAYS 

1.90 

CIVIL i FACILITIES ENGINEERING 

1.0 

799.0 

NAN 

DAYS 

3.00 

TECHNICAL SUPPORT 

8.0 

6000.0 

NAN 

DAYS 

3.10 

ENGR AIDES. DRAFTING 

2.0 

1900.0 

NAN 

DAYS 

3.20 

CLERICAL. GRAPHICS 

2.0 

1900.0 

NAN 

DAYS 

3.40 

MECHANICAL LAB TECHS 

2.0 

1900.0 

MAN 

DAYS 

3.90 

ELECTR ICAL LAIi TECHS 

2.0 

1900.0 

HAN 

OATS 

4.00 

MANUFACTURING 

7.0 

5250.0 

HAN 

DAYS 

4.10 

MECH/STRUCT DEV SHOP 

1.0 

750.0 

NAN 

DAYS 

4.20 

ELEC/ELECTRONIC DEV SHOP 

1.0 

793.0 

nan 

OAVS 

4.90 

SPECIALTY SHOP 

1.0 

790.0 

HAN 

DAYS 

4. BO 

PROCESS PLANT SHOP 

4.0 

3000.0 

HAN 

DAYS 


TEST A EVALUATE SANPLE PRODUCTION PANELS 




190 

1.00 

TECHNOLOGY ENGINEERING 

1.9 

150.0 

NAN 

DAYS 

1.30 

ELECTRIC POWER ENGINEERING 

1.0 

190.0 

HAN 

OAVS 

3.00 

TECHNICAL SUPPORT 

4.0 

600.0 

NAN 

OAVS 

3.10 

ENGR AIDES. ORAFTING 

1.0 

150.0 

NAN 

DAYS 

3.20 

CLERICAL. GRAPHICS 

1.0 

150.0 

NAN 

DAYS 

3.90 

ELECTRICAL LAB TECHS 

2.0 

300.0 

NAN 

DAYS 


TEST t DEMONSTRATE GALLIUM RECOVERY 




40 0 

1.09 

TECHNOLOGY ENGINEERING 

5.0 

1200.0 

NAN 

OATS 


START 


26NAR81 


1SAU601 


21NAII88 


19JAN80 


FINISH 


2JUN82 


9AU80N 


180CT84 


12AU801 


D 180-25381-1 


SORT NOOe. 


PASe 4 


IS) 

o 


activity 

R00E=0/FE 


IOI330I8 


18103028 


19104018 


10104028 


19201018 


DESCRIPTION 

RESOURCE 


DAILY 

USAGE 

TOTAL 

USAGE 


OUR 

1.30 

CHEMiCAL/PROCESS ENGINEERING 


2.0 

800.0 

HAN 

OATS 

i.ao 

lYOUST DESIGN ( PLANT ENGR 


1.0 

400.0 

MAN 

DAYS 

3. CO 

TECHNICAL SLPPORT 


1.0 

400.0 

HAN 

OATS 

3.20 

CLERICAL* GRAPHICS 


1.0 

400.0 

HAN 

DAYS 

4.00 

MANUFACTURING 


3.0 

1200.0 

HAN 

DAYS 

4.10 

MECH/STRUCT DEW SHOP 


1.0 

400.0 

NAN 

DAYS 

4.80 

PROCESS PLANT SHOP 


2.0 

aoo.o 

HAN 

DAYS 

RESEARCH ALTERNATE P/V TECHN0L081ES 




730 

1.00 

TECHNOLOGY ENGINEERING 


4.0 

3000.0 

HAN 

DAYS 

1.30 

ELECTRIC POWER ENGINEERING 


2.0 

1300.0 

HAN 

DAYS 

1.60 

PHYSICS TECHNOLOGY 


2.0 

1300.0 

NAN 

DAYS 

3.00 

TECHNICAL SUPPORT 


4.0 

3000.0 

HAN 

DAYS 

3.2C 

CLERICAL* GRAPHICS 


2.0 

1390.0 

HAN 

DAYS 

3.30 

ELECTRICAL LAH TECHS 


2.0 

1300.0 

HAN 

DAYS 

4.00 

MANUFACTURING 


2.0 

1300.0 

HAN 

DAYS 

4.20 

ELEC/ELECTRONIC OEV SHOP 


2.0 

1300.0 

HAN 

DAYS 

EXPLORE ARRAY FAR PROCESSES FOR 

ALTS 




730 

1.00 

TECHNOLOGY ENGINEERING 


6.0 

4300.0 

MAN 

DAYS 

1.30 

ELECTRIC POWER ENGINEERING 


2.0 

1300.0 

PAN 

DAYS 

1.30 

CREHIC AL/PROCESS ENGINEERING 


2.0 

1300.9 

MAN 

DAYS 

1.60 

PHYSICS TECHNOLOGY 


2.0 

1300.0 

MAN 

DAYS 

3.00 

TECHNICAL SUPPORT 


4.0 

3000.0 

HAN 

DAYS 

3.20 

clerical* GRAPHICS 


2.0 

1500.0 

HAN 

DAYS 

3.30 

ELECTRICAL LAB TECHS 


2.0 

1300.0 

HAN 

DAYS 

4,00 

MANUFACTURING 


4.0 

3000.0 

HAN 

DAYS 

4.20 

ELEC/ELECTRONIC 3EV SHOP 


2.0 

1300.0 

HAN 

DAYS 

4.30 

SPECIALTY SHOP 


2.0 

1300.0 

HAN 

CAYS 

CONDUCT CHAHDER PLASNA TESTS ON 

CANOIOATE 

ARRAYS 



30 0 

1.00 

TECHNOLOGY ENGINEERING 


2.0 

600.0 

HAN 

DATS 

1.30 

ELECTRIC POWER ENGINEERING 


I.O 

300.0 

HAN 

DATS 

1.60 

PHYSICS TECHNOLOGY 


l.O 

300.0 

HAN 

OATS 

3.00 

TECHNICAL SUPPORT 


2.3 

T30.0 

HAN 

DAYS 

3.20 

CLERICAL* GRAPHICS 


0.3 

130.0 

HAN 

OATS 

3.40 

MECHANICAL LAB TECHS 


1.0 

300.0 

HAN 

DAYS 

3.30 

ELECTRICAL LAB TECHS 


1.0 

300.0 

HAN 

oaVs 

10.00 

SPECIAL FACILITIES 


1.0 

300.0 

EGP 

DAYS 

10.20 

SHALL cons ENVIR CHAMBER 


1 .0 

300.0 

TESTDAVS 

DEVELOP H1TI6ATING DESIGN OPTIONS AS REOO 




130 

1.00 

TECHNOLOGY ENGINEERING 


2.0 

300.0 

NAN 

DAYS 

1.30 

ELECTRIC POWER ENGINEERING 


1.0 

130.0 

HAN 

DAYS 

1.60 

PHYSICS TECHNOLOGY 


1.0 

130.0 

NAN 

OATS 

2.00 

PROJECI ENGINEERING 


1.0 

130.0 

HAN 

DAYS 

2.10 

SYS ANALYSIS/CONFIG ENGR 


l.O 

130.0 

HAN 

OATS 

3.00 

TECHNICAL SUPPORT 


0.3 

T5.0 

HAN 

DAYS 

3.20 

CLERICAL* GRAPHICS 


0.3 

73.0 

NAN 

OAVS 

L0N6-0UR THERMAL CONTROL COAT TESTS 



1230 

1.00 

TECHNOLOGY ENGINEERING 


0.8 

937,5 

HAN 

DATS 


START 


19JAN80 


26NAR81 


21NAR84 


10AU684 


154AN80 


MM18H 


U4AN83 


20NAR84 


27NAT8S 


18NAR8S 


TJAN89 


D 180-25381-1 


SORT NODE. 


4CTIW1TV DESCRIPTION 0*ICT 

<«00C=0/FE RESOURCE USAOE 

1.10 KECHANICAL/STRUCT ENGINEEPINe O.S 

l.SQ CMEHIC AL/PROCESS ENGINEERING 0.3 

1.60 PHYSICS TECHNOLOGY 0.3 

3.00 TETHNICAL SUPPORT 1.0 

3. AO mechanical LAB TECHS l.O 

10.00 SPECIAL FAClLiriES O.S 

io.;!0 shall comb envir chamber o.b 

1020201S NEN/NOVEL SUN CONCENTRATOR DESIGNS 

1.00 TECHNOLOGY ENGINEERING 1.0 

].10 HECHANICAL/STRUCT engineering l.O 

2.00 PROJECT ENGINEERING 1.0 

2.10 SYS ANALYStS/CONF 16 ENGR 1.0 

3.00 TECHNICAL SUPPORT O.S 

3.10 ENGR '.lOES* DRAFTING O.S 

1020301S CERAMIC TURBINE ( HTX DEV C TEST 

1.00 TECHNOLOGY ENGINEERING 2.3 

1.10 MECHANICALYSTRUCT ENGINEERING 2.0 

l.SO CHEMICAL/PROCESS ENGINEERING O.S 

3.00 TECHNICAL SUPPORT 2.5 

3.10 ENGR AIOESt DRAFTING 1.0 

3.20 CLERICA..t GRAPHICS 0.3 

3. AO MECHANICAL LAH TECHS 1.0 

A. 00 manufacturing 1.2 

A. 10 MECH/STRUCT OEW SHOP 1.0 

A. 50 SPECIALTY SHOP 0.2 

1020A017 FLIJO SYS fc JOINTS METEOROID PROT TESTS 

1.00 TECHNOLOGY ENGINEERING 2.S 

1.10 MECHANICAL/STRUCT ENGINEERING 2.0 

1.69 PHYSICS TECHNOLOGY 0.5 

3.00 TECHNICAL SUPPORT 2.0 

3.10 ENGR AIDES* DRAFTING 1.0 

3. AO MECHANICAL LAB TECHS 1.0 

A. 00 MANUFACTURING l.S 

A. 10 mechystruct dev shop 1.0 

A. 50 SPECIALTY SHOP 0.5 

10204Q2T HEAT PIPE TECHNOLOGY DEVELOPMENT 

1.00 TECHNOLOGY ENGINEERING l.U 

1.10 MECHANICALYSTRUCT ENGINEERING O.S 

1.60 PHYSICS TECHNOLOGY O.S 

3.00 TECHNICAL SUPPORT l.S 

3.10 ENGR AIDES* DRAFTING O.S 

3. AO MECHANICAL LAB TECHS 1.0 

1029A0S7 CIRCULATING THERMAL CONTROL OCVCL 

l.QO TECHNOLOGY ENGINFERING 1.0 

1.10 HECHANICAL/STRUCT ENGINEERING O.S 

l.GO PHYSICS TECHNOLOGY O.S 

3.00 TECHNICAL SUPPORT l.S 
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TOTAL 

USAGE 


OUR 

312.5 

MAN 

OATS 

312.5 

man 

DAYS 

312.5 

HAN 

DAYS 

1250.0 

MAN 

DAYS 

1250.0 

MAN 

DAYS 

625.0 

eop 

DAYS 

625.0 

TESTOAYS 



2’0 

200.0 

NAN 

DAYS 

200.0 

MAN 

DAYS 

200.0 

NAN 

OATS 

200.0 

HAN 

DAYS 

100.0 

NAN 

DAYS 

100.0 

MAN 

DAYS 



750 

1075.0 

MAN 

OATS 

1500.0 

NAN 

DAYS 

3 75.0 

MAN 

DAYS 

1875.0 

HAN 

OATS 

730. 0 

MAN 

DAYS 

375.0 

MAN 

DAYS 

730.0 

MAN 

DAYS 

900.0 

MAN 

DAYS 

750.0 

NAN 

DAYS 

150.0 

NAN 

DAYS 



A59 

1125.0 

NAN 

DAYS 

900.0 

NAN 

DAYS 

225.0 

HAN 

DATS 

900.0 

NAN 

DAYS 

A50.0 

HAN 

DAYS 

ASO.O 

HAN 

DAYS 

675.0 

NAN 

DAYS 

A50.0 

NAN 

OATS 

325.0 

NAN 

DAYS 



500 

500.0 

NAN 

DAYS 

250.3 

NAN 

DAYS 

250.0 

NAN 

DAYS 

730.0 

NAN 

DAYS 

250.0 

NAN 

DAYS 

500.0 

NAN 

OATS 



300 

508.0 

MAN 

DAYS 

250.0 

NAN 

DAYS 

250.0 

NAN 

0AA3 

750.0 

man 

DAYS 


START 


2GNAR81 


15JANSO 


2AOC*30 


ISJANOO 


ISJANBO 


FINIS' 


1SJAN02 


UJAN03 


UAJG82 


UJAN82 


UJAM82 


SORT mooes 


ACTIVITY OeSCRtPTlON DAILY 

moor -0/Ft RtSOURCt USAGE 


1.10 EVGR AIDES* DRAFTING 0*5 

]*A0 MiCHANICAL LAB TECHS 1.0 

1020A0A7 SPACE REP.IR OF FLUID SYS TECHNOLOGY 

1.00 TiCHNOLOGV ENGINEERING 1.0 

1.10 HECHANICAL/STRUCr ENGINEERING O.S 

l.SO C'lEHICAL/PROCESS ENGINEERING O.S 

2.00 PROJECT ENGINEERING U.S 

2.6C HJHAN FACTORS A SIN ENGR O.S 

3.00 TECHNICAL SUPPORT 1.0 

3.20 CLtr'.ICAL* GRAPHICS O.S 

3.30 C9NPUTER OPERATIONS O.S 

A. 00 MANUFACTURING 2.0 

A. 10 MECH/STRUCT DEV SHOP 1.0 

A. SO SPECIALTY SHOP 1.0 

1020AOS7 2ER0-G HEAT TRANSFER 

1.00 TECHNOLOGY ENGINEERING 2.5 

1.10 MECHANICAL/STRUCT ENGINEERINe 2.0 

1.60 PRVSICS TECHNOLOGY 0.3 

2.00 PROJECT EN' <EERING O.S 

2.10 SYS ANALYStS/CONFIG ENGR O.S 

3.00 TECHNICAL SUPPORT 2.0 

1^ 3.10 ENGR AIDES* DRAFTING 1.0 

3. AO MECHANICAL LAB TECHS 1.0 

A.QO MANUFACTURING 1.0 

A. 10 MECH/STRUCT DEV SHOP 1.0 

10204067 OLVEL INTEGRATED RADIATOR TECHNOLOGY 

1.00 TECHNOLOGY ENGINEERING 2.S 

1.10 PECHANICAL/STRUCT ENGINEERING 2.0 

1.60 PHYSICS TECHNOLOGY O.S 

2.00 PROJECT engineering O.S 

2.19 SYS ANALYSIS/CONFIG ENGR 0.3 

3.00 TECHNICAL SUPPORT 2.0 

3.IC ENGR AIDES. ORAFTINS l.C 

3..:' MECHANICAL LAt TECHS 1.0 

A. 00 MANUFAC' .RING 1.0 

A. 10 NECH/STRUCT DEV SHOP 1.0 

10204078 ')FVEL SPACE LIQUID METAL CONTAIN TECHNOLOGY 

1.00 TECHNOLOGY ENGINEERING l.S 

1. 10 MECHANICAL/STRUCT ENGINEERING 1.0 

l.SO CHEHxC AL/PROCESS ENGINEERING O.S 

3.00 TECHNICAL SI" PORT 1.0 

3.20 CLLRICA '-•RAPHICS O.S 

3. AO MEC>'ANIC .AB TECHS O.S 

A. 00 HANUi ACTURING C.S 

A. 10 HECH/STRUCr OE V SHOP O.S 

10204008 OevELUH RADIATOR PRODUCTION TECHNOLOGY 

1.00 TECHNOLOGY ENGINEERING 3.0 
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TOTAL 


OUR 

USAGE 

2S0.0 

NAN 

DAYS 

soo.o 

HAN 

DAYS 

300.0 

NAN 

300 

DAYS 

ISO.O 

MAN 

DAYS 

ISO.O 

MAN 

DAYS 

ISO.O 

MAN 

DAYS 

ISO.O 

NAN 

DAYS 

309.0 

NAN 

DAYS 

ISO.O 

HAN 

DAYS 

ISO.O 

NAN 

HAYS 

600.0 

MAN 

0> YS 

300.0 

HAN 

DAYS 

300.0 

HAN 

RAYS 

1000.0 

HAN 

AOO 

DAYS 

800 .0 

HAN 

DAYS 

200.0 

HAN 

DAYS 

200.0 

NAN 

DAYS 

200.0 

HAN 

DAYS 

800.0 

HAN 

DAYS 

400*0 

MAN 

DAYS 

Aon.o 

MAN 

DAYS 

AOO.O 

MAN 

GAYS 

•00.0 

HAN 

DAYS 

1000.0 

MAN 

AOO 

DAYS 

soo.o 

NAN 

DAYS 

200.0 

NAN 

DAYS 

200.0 

MAN 

DAYS 

200.0 

HAN 

DAYS 

SOO.O 

HAN 

DAYS 

AOO.O 

HAN 

OATS 

AOO.O 

MAN 

DAYS 

AOO.O 

HAN 

DAYS 

AOO.O 

MAN 

OATS 

1050. 0 

HAN 

700 

DAYS 

700.0 

HAN 

OATS 

350.0 

NAN 

OATS 

700.0 

HAN 

DAYS 

350.0 

NAN 

DAYS 

3S0.0 

NAN 

DAYS 

3S0.0 

HAN 

DAYS 

3S0.0 

HAN 

DAYS 

1300.0 

MAN 

SOO 

DAYS 


SVARY FINISH 


2AOCTOO 13JAN82 


ISJANOO 12AUG81 


lOAUGOt 22NA083 


ISJANOO aocro2 


12AU602 9AU804 


SORT MOOCk 


PASC 7 


ACTIWITr 

A00E»0/FC 

3CSCRIPT10N 

rcsource; 

DAILY 

USAGE 

TOTAL 

USAGE 


OUR 

START 

FINISH 


1.10 

HECHANICAL/STRUCY CNGINLCniNO 

1.0 

900.0 

MAN 

OATS 




i.ao 

INDUST DESIGN « PLANT CNGR 

2.0 

1000.0 

MAN 

OATS 




3.00 

TECHNICAL SUPPORT 

1.0 

500.0 

NAN 

DAYS 




3.20 

CLERICAL. GRAPHICS 

1.0 

900.9 

NAN 

DATS 




4.0U 

MANUFACTURING 

2.0 

1000.0 

HAN 

OATS 




O.IO 

m:ch/struct oev jmop 

1.0 

900.0 

HAN 

OATS 




0.80 

PROCESS PLANT SHOP 

1.0 

50 0.0 

MAN 

OATS 



10301019 

OtV'LOP BASIC KLYSTRON TCLHNOLOOV 




T90 

15JAN80 

IIJAMBS 


1.00 

TrCHNOLOOY ENGINEERING 

2.9 

18T9.0 

HAN 

OATS 




1.10 

M-rCHANICAL/STRUCT ENGINCERINO 

0.9 

3T5.0 

MAN 

OATS 




I.AO 

ELECTRONIC ENGINEERING 

2.0 

1900.0 

HAN 

OATS 




3.00 

TECHNICAL SUPPORT 

3.0 

2290.0 

NAN 

OATS 




3.10 

ENGH AIDES. DRAFTING 

0.9 

3T9.0 

MAN 

OATS 




. .20 

CLERICAL. GRAPHICS 

0.9 

3/5. 0 

r 

OATS 




3.30 

ELECTRICAL LAB TECHS 

2.C 

1900.0 

HAN 

OATS 




A. 00 

hanufacturing 

3.0 

2290.0 

HAN 

OATS 




A. 20 

ELEC/ELECTRONIC OEV SHOP 

2.0 

1900.0 

man 

OATS 




A. 30 

SPECIALTY SHOP 

1.0 

T90.0 

MAN 

OATS 



10301029 

OeVvtOP KLYSTRON C00LIN6 CAPABtLITV 




600 

240CTSO 

aSNARGS 


1.00 

YECHNOLOGY ENGINEERINO 

2.9 

1900.0 

NAN 

OATS 




1.10 

KECHANtCAL/STRUCY ENGINEERING 

2.0 

1200.0 

MAN 

OATS 




I.AO 

ELECTRONIC ENGINEERING 

0.9 

300.0 

MAN 

OATS 




3.00 

TECHNICAL SUPPORT 

1.0 

600.0 

HAN 

DAYS 




3.10 

ENGR AIDES. DRAFTING 

0.3 

300.0 

MAN 

DATS 




3.A0 

KECtlANlCAL LAH TECHS 

0.9 

TO.O 

HAN 

OATS 




A. 00 

manufacturing 

1.0 

t 0.0 

man 

OATS 




A. 10 

MECH/STRUCr DEW SHOP 

O.j 

SuO.O 

HAN 

OATS 




A. TO 

TEST » CHECKOUT LAB 

0.9 

300.0 

NAN 

DAYS 



10301030 

OtV'L INTrCK KLYSTRON i PRODUCTION TECHN0L06Y 



30 0 

230C781 

aocrss 


1.00 

technology engineering 

2*9 

1290.0 

MAN 

OATS 




1.10 

MECHANICALFSTRUCT enginecrins 

0.9 

250.0 

MAN 

OATS 




I.AO 

electronic engineering 

1.0 

500.0 

MAN 

DATS 




1.80 

INOUST design t PLANT ENOR 

1.0 

900.0 

NAN 

OATS 




3.00 

TECHNICAL SUPPORT 

2.9 

1290.0 

MAN 

DI^YS 




3.10 

ENGR AIDES. ORAFTINO 

1.0 

900.0 

MAN 

OATS 




3.20 

CLERICAL. GRAPHICS 

0.9 

290*0 

NAN 

OATS 




3.30 

ELECTRICAL LAB TECHS 

1.0 

500.0 

NAN 

OATS 




A. 00 

manufacturing 

2.0 

1000.0 

HAN 

OATS 




A. 80 

PROCESS PLANT SHOP 

2.0 

1000.0 

MAN 

OATS 



10301006 

ANAL DES 0 TEST KLYSTRON PN OPTIONS 




200 

iSAueai 

2.IUN82 


1.00 

TECHNOLOGY ENGINEERING 

2.0 

AOO.O 

NAN 

OATS 




1.10 

HECHANICAL/STRUCT ENGINEERING 

1.0 

200.0 

NAN 

OATS 




I.AO 

ELECTRONIC ENGINEERING 

1.0 

200.0 

NAN 

OATS 




3.00 

TECHNICAL SUPPORT 

1.9 

300.0 

NAN 

OATS 




3.20 

CLERICAL. GRAPHICS 

0.9 

100.0 

NAN 

OATS 




3.30 

ELECTRICAL LAB TECHS 

1.0 

200.0 

NAN 

OATS 




A. 00 

manufacturing 

1.0 

200.0 

NAN 

OATS 




A. 10 

MECH/STRUCT OEV SHOP 

1.0 

200.0 

NAN 

OATS 




I- 18 ES 2 - 0 WTQ 


SOMT NOOCt 




tciivirr 

nOOKsO/Fl 

OeSCOIPTlON 

RCSOURCC 

DAILY 

USAGE 

TOTAL 

USAGE 


OUR 

STMT 

PINISH 



OeVCLOP BASIC CFA TECHNOLO07 




730 

13JANM 

llJANiS 


1.00 

T-CHNOLOOr CNOINCCAINO 

Z.9 

1OT3.0 

MN 

OATS 




1.10 

HrCHANICAL/STAUCT CSGINeiAIlM 

0.3 

373.0 

MAN 

OATS 




l.*0 

F.I.ECTMONIC CNGIBCC^INO 

2.0 

1300.0 

NAN 

DAYS 




3. 00 

TCCHMtCAL SUPPORf 

3.0 

3230.0 

NAN 

DAYS 




3. 1C 

ESGR AIDES. ORAFIINC 

0.3 

373.0 

PAN 

OATS 




3.20 

CLERICAL. GRAPHICS 

0.3 

373.0 

NAN 

OATS 




3.30 

ELCCTR tCAL LAB TECHS 

2.0 

1300.0 

NAN 

OATS 




4. SO 

HAVUFACrURIHG 

1.3 

1123.0 

HAN 

OATS 




9.20 

ELEC/ELCCTRONIC OEV SHOP 

1.0 

790.0 

MAN 

OATS 




9.30 

S»eCIALIV SHOP 

0.3 

3T3.0 

NAN 

OATS 



10301069 


ANA.T2E A DEVELOP CFA THCRHAL CONTROL 




930 

890CTM 

8i«UNB8 


l.QQ 

TrCHNOLOCr CtCIHEERlNa 

1.3 

600.0 

NAN 

D9YS 




1.10 

n:CHANICAL/STRUCT CVCINECRINO 

1.0 

900.0 

NAN 

OATS 




1.90 

ELECTRONIC ENGlNCCniNO 

0.3 

200.0 

NAN 

OATS 




3.00 

TiCHNICAL SUPPORT 

1.0 

900.0 

NAN 

OATS 




3.13 

CVGR AIDES. ORAFTINO 

0.3 

200.0 

HAN 

OATS 




3.90 

MECHANICAL LAH TECHS 

0.3 

200.0 

MAN 

OATS 




9.00 

MANUFACTURING 

1.0 

900.0 

HAN 

OATS 




9.:o 

MECH/STRUCT DEV SHOP 

1.0 

900.0 

NAN 

OATS 



10301070 

oevriop CFA phoouction tcchnoloov 




300 

ISAUBSli 

UAUOOS 


1.00 

TECHNOLOGY eNCINCCRINO 

2*3 

1230.0 

MAN 

DAYS 




1.10 

MCCHANlCALFSTRIiCT ENOINECRINO 

0.3 

230.0 

NAN 

OATS 




1.90 

ELECTRONIC ENGINCERINO 

1.0 

300.0 

NAN 

OATS 




i.ao 

IVOUST DESIGN 0 PLANT ENGR 

1.0 

300.0 

NAN 

OATS 




3.00 

TECHNICAL SUPPORT 

2.3 

1230.0 

NAN 

DAYS 




3.10 

ENGR AIDES. DRAFTING 

1*0 

300.0 

NAN 

OATS 




3.23 

CLERICAL. GRAPHICS 

0.3 

230.0 

NAN 

OATS 




3.30 

ELECTRICAL LAB TECHS 

1.0 

390.0 

MAN 

OATS 




9.00 

manufacturing 

2.0 

10'*0.0 

HAN 

OATS 




9.00 

PROCESS plant SHOP 

2.0 

1000.0 

HAN 

OATS 



10301009 

ACOJIRC 6 TEST C9MOI09TC SOLID ITtTC 

ocv: crs 



900 

l9<IANaS 

USUOOl 


1.00 

TECHNOLOGY CNOINCCRING 

9.3 

IROO.O 

NAN 

OATS 




i.90 

CLETTRONIC ENGINCERINO 

3.0 

1200.0 

NAN 

OATS 




1.60 

PTYSICS TECHNOLOGY 

t.3 

GOO.O 

NAN 

OATS 




3.00 

TECHNICAL SUPPORT 

9.3 

1000.0 

NAN 

OATS 




3.13 

FNGR AIDES. DRAFTING 

1.3 

600.0 

NAN 

OATS 




3.23 

clerical. GRAPHICS 

3.0 

1200.0 

NAN 

OATS 




9.00 

MANUFACTURING 

3.9 

1200.0 

NAN 

OATS 




9.20 

ELCC/ELCCTRONIC OEV SHOP 

9.0 

1200.0 

NAN 

OATS 



10301099 

OCStGN t TEST HI*EFF AMPLIFXCM 




90 0 

MNAiUO 

ttOCTSl 


1.00 

TECHNOLOGY ENCINCCRINO 

8*0 

000.0 

NAN 

OATS 




1.10 

M'-CHANICAL/STRUCr ENGINCCRTND 

0.3 

200.0 

NAN 

OATS 




1.90 

ELECTRONIC ENGINCERINO 

1.3 

600.0 

NAN 

OATS 




3.00 

TECHNICAL SUPPORT 

2.0 

000.0 

PAN 

OATS 




3.10 

CN6R A IOCS. DRAFTING 

1.0 

900.0 

NAN 

OATS 




3.30 

ELECTRICAL LAB TECHS 

1.0 

900.0 

NAN 

DATS 




D 180-25381-1 



SORT NOOe^ 


SCriVITV SrSCRIPTION OAILT 

MOOC-O/FE RESOURCE USAOC 

R.QO HANUF ACruRlNO 1*0 

R.20 ELEE/ELECTRORVC UEW SHOP 1.0 

19S01109 DESIGR t TEST INTCOR AHPSt DCPF.I. PROD TECH 

1.00 TfCHNOLOCr CNOINECRING S.O 

l.to R'CHAMtCAL/STHUCT l'9aiRCCRtNa 1.0 

l.AO ELECTRONIC CNGINEEPINO 1.0 

l.fic ITDUST OEStGN 1 PLANT ENOR l.Q 

3.00 T'CHNICAL 'SUPPORT l.tt 

3.13 ENCH AIOESt ORAFTING 1*0 

3.23 CLERICAL, GRAPHICS 0.5 

4.00 MANUFACTU.ItNG 2.0 

A. 20 ELEC/CtrCTRONIC OCW SHOP 1*0 

A. AO CLEC/ELECTRONIC PROOUCTION SHOP 0.5 

A. 80 PIOCESS PLANT SHOP 0.5 

10301119 INTEGRATE AMPS WITH RADIATORS 

1.00 TECHNULOGV CNCINCERlNa 4.0 

1.10 H-:CHAHICAL/STRUCT ENGtNCCRINO 1.0 

1.A9 ELEC'RONIC ENCI-VEERING 3.0 

3.00 T-.CHNICAL SUPPORT 3.5 

5.10 ESGR AlOESi aRAFt'ING 1*0 

3.20 CLERICAL, GRAPHICS 0.5 

3.39 LLCCTRiCAL LAH TECHS 2.0 

4>00 MANUFACTURIN'' 2.0 

A. 29 ELeC/CLeCTRONIC OEV SHOP 2.0 

10301128 SELECT S TEST OTHER AMP OCVICCO 

1.00 TCCHNOLOOY CNGINCERINQ 1.5 

\.AO ELECTRONIC ENGINEERING 1.0 

l.fiO PHYSICS TECHNOLOGY O.S 

A. 03 manufacturing 1.0 

A. 20 FLEC/ELCCTROMC OEV SHOP 1.0 

10302019 CONTINUE OEVCL OF SPREAD SPISCTRUN PH C0.4 

1.00 TECHNOLOGY ENOINECRINO 3.0 

l.AO ELECTRONIC ENGINEERING 2.0 

l.YO NATH S SOFTWARE ENGINECRINO 1.0 

3.00 TECHNICAL SUPPORT l.Q 

3. 1C ENOR AIDES, DRAFTING O.S 

3.20 CLERICAL, GRAPHICS 0.5 

10302029 INVESTIGATE ALIERNATE PH CON OrTIONS 

1.00 TECHNOLOGY ENGINEERING 6.<0 

l.AO ELECTRONIC ENGINCCRINS A.O 

1.70 MATH I SOFTWARE ENGINEERING 2.0 

3.00 TECHNICAL SUPPORT 2.0 

3.10 ENGR AIDES, DRAFTING 1*0 

3.20 CLERICAL, GRAPHICS 1.0 

BRCAOUOARD ( EVAL PHASE CONTROL OPVIONS 

1.00 TECHNOLOGY ENGINECRINO 0.0 


10302039 


PAOG 0 


TOTAL 

USAOC 


OUR 

AOO.O 

MAN 

OATS 

AOO.O 

NAN 

DAYS 



50 0 

1500.0 

NAN 

OATS 

500.0 

MAN 

OATS 

SOO.O 

NAN 

DAYS 

500.0 

NAN 

OATS 

100.0 

NAN 

OATS 

500.0 

NAN 

DATS 

250.0 

NAN 

OATS 

1000.0 

NAN 

DATS 

500*0 

MAN 

DATS 

250.0 

MAN 

OATS 

250.0 

NAN 

OATS 



503 

2000.0 

NAN 

OATS 

500.0 

HAN 

OATS 

1500*0 

NAN 

OATS 

1150.0 

NAN 

OATS 

500.0 

HAN 

OATS 

250.0 

HAN 

OATS 

1000.0 

NAN 

OATS 

1000.0 

NAN 

OATS 

1000.0 

HAN 

OATS 



A30 

600.0 

NAN 

OATS 

AOO.O 

HAN 

DATS 

200.0 

MAN 

DATS 

AOO.O 

NAN 

OATS 

AOO.O 

NAN 

DATS 



AOO 

1200.0 

NAN 

OATS 

800.0 

NAN 

OATS 

AOO.O 

HAN 

OATS 

AOO.O 

NAN 

OATS 

200.0 

HAN 

OATS 

200.0 

NAN 

DATS 



AOO 

2A00.0 

NAN 

OATS 

1600.0 

NAN 

OATS 

eoo.o 

RAN 

OATS 

800.0 

NAN 

OATS 

ACO.O 

HAN 

OATS 

AOO.O 

NAN 

OATS 



AOO 

2A00.0 

NAN 

OATS 


START 


lAAUOOO 


230CT01 


ISJANOO 


19JAN00 


19JANOO 


12PCB00 


riNIOH 


iiAuaaa 


aiocros 


12AU0S1 


12AU001 


12AU00X 





lOBCPSt 


SONT NOOt 


ACTIVITY oeSCKIPTION OAItY 

AOOCsO/FC ACSOUMCC USAftl 


1.10 HICHANICAL/STRUCT CNOINCCRlNa 1.0 

1.40 etrCTRONIC EVOINCCRINO 4.0 

1.70 math a SOFTUAKC CNGINCENINO 1.0 

3.00 TECHNICAL SUPPORT 4.0 

3.10 EYCR AIDES. DRAFTING 1.0 

3.20 CLERICAL. GRAPHICS 1.0 

3. SO ELECTRICAL LAH TECHS 2.0 

4.00 MANUFACIURING 2.0 

4. TO T'SI A CHECKOUT LAB 2.0 

10302049 DESIGN A TEST PH CON STSICH CONPONCNTO 

1.00 TrCHNOLOGT ENGINEERINO 6.0 

1.40 ELECTRONIC ENGINEERINO 4.0 

1.70 MATH A SOFTWARE ENGINEERINO 2.0 

3.00 TECHNICAL SUPPORT 4.C 

3.10 EMGR Aloes. ORAFTIHO 1.0 

3.20 CLERICAL. GRAPHICS 1.0 

3.30 ELECTRICAL LAH TECHS 2.0 

4.00 MANUFACTURING 2.0 

4.70 TEST A CHECKOUT LAB 2.0 

103020S9 BREADBOARD REF PHASE OISTR OPTIONS 

1.00 TECHNOLOGT ENGINEERINO 6.U 

1.40 ELECTRONIC CNGINrERINO 4.0 

1.7Q MATH A SOFTWARE ENGINEERINO 2.0 

3.00 TECHNICAL SUPPORT 4.0 

3.10 ENGR AIDES. ORAFTINO 1.0 

3.20 CLERICAL. GRAPHICS | .0 

3. SO Electrical lah techs 3.0 

4.00 MANUFACTURING 2.0 

4. TO TEST A CHECKOUT LAB 2.0 

10302069 DESIGN A BRCAOHOARQ PH CON RECCIVEBS 

1.00 TECHNOLOGT ENGINEERINO 2.0 

1.10 MECHANICAL/STHUCT ENOINECRINS O.S 

1.40 ELECTRONIC ENOINECRINS 1.9 

3.00 TECHNICAL SUPPORT 2.0 

3.10 CMGR AIDES. ORAFTINO 1.0 

3. SO ELECTR ICAL LAH TECHS 1.0 

4.00 manufacturing 1.0 

4.20 ELEC/ELECTKONIC DEV SHOP 1.0 

103020T9 TEST BASELINE A ALT ANTENNAS FOR BANOUIOTH 

1.00 'ECHNDLOGT ENGINEERING 1.3 

1.10 MECHANICAL/STRUCT ENGINEERING 0.9 

1.30 ELECTRIC POWER ENGINEERINO 0.9 

1.40 ELECTRONIC ENGINEERINO 0.9 

3.00 TECHNICAL SUPPORT 2.9 

3.10 ENGR A'0c.s. DRAFTING 1.9 

3.20 CLERIJAL. GRAPHICS 0.9 

3.40 MECHANICAL LAB TECHS 0.9 

3.90 ELECTRICAL LAB TECHS 0.9 


pAoe 10 


TOTAL 

USAGE 


OUR 

400.0 

NAN 

OATS 

1600.0 

MAN 

DATS 

400.0 

NAN 

O.'YS 

1600.0 

NAN 

DATS 

400. U 

NAN 

OATS 

400.0 

NAN 

DATS 

000.0 

NAN 

OATS 

000.0 

NAN 

OATS 

000. 0 

MAN 

OATS 



400 

2400.0 

NAN 

OATS 

1600.0 

MAN 

OATS 

000.0 

MAN 

OATS 

1600.0 

NAN 

OATS 

400.0 

NAN 

OATS 

400.0 

NAN 

OATS 

000.0 

MAN 

OATS 

800.0 

NAN 

DATS 

SOO.O 

HAN 

OATS 



400 

2400.0 

NAN 

OATS 

1600.0 

NAN 

OATS 

BOO.O 

NAN 

OATS 

1600.0 

NAN 

OATS 

400.0 

NAN 

OATS 

400.0 

NAN 

OATS 

000.0 

NAN 

OATS 

000.0 

HAN 

OATS 

BOO.O 

NAN 

DAYS 



300 

600.0 

NAN 

DATS 

190.0 

NAN 

OATS 

490.0 

NAN 

OATS 

600.0 

NAN 

OATS 

300.0 

NAN 

OATS 

300.0 

NAN 

OATS 

300.0 

MAN 

DAYS 

300.0 

MAN 

OATS 



400 

600.0 

NAN 

OATS 

200.0 

NAN 

OATS 

200.0 

NAN 

OATS 

200.0 

NAN 

OATS 

1000.0 

NAN 

OATS 

400.0 

MAN 

OATS 

200.0 

MAN 

OATS 

200.0 

NAN 

OATS 

200.0 

MAN 

OATS 


START 


22APRB0 


12SEPS0 


29NARM 


3JUNB2 


PINIOH 


19N0VS1 


SlAPRSa 


9JUNB1 


M.IAMS4 


SORT NOOt 


PMC 11 


•CTIWITT 

i00C=0/FE 

DESCRIPTION 

RCSOURCe 


OAILV 

USAGE 

TOTAJ. 

USAGE 


DUR 

START 

f INXSH 


*.00 

MANUFACTURING 


1.0 

400*0 

MAN 

OATS 




*.10 

MECH/STRUCT DEW SHOP 


0.3 

200.0 

MAN 

OATS 




*.20 

ELEC/ELCCTRONIC DEV SHOP 


0.3 

*90 .0 

HAN 

OATS 



133J2aS9 

ANALV2C lONOSPtlERC EMECTS ON PH 

CON 



1000 

19JANS0 

10«IAN84 


1.09 

TECHNOLOGT CNGINCCRINO 


1.9 

1900.0 

NAN 

DAYS 




1.60 

PHYSICS TECHNOLOGY 


1.0 

1000*0 

HAN 

DAYS 




1.70 

MATH A SOFTWARE ENGINEERING 


0.9 

900*0 

MAN 

DAYS 




10.00 

SPECIAL FACILITIES 


0.0 

10.0 

eop 

DAYS 




10.10 

LARGE SCALE COMPUTER 


0.0 

10*3 

MAUH OAV 



1030*019 

DESIGN FAH t TEST SUHSCALE SU8ARRAYS 




TOO 

2SNAR83 

TGAN8* 


1.00 

TECHNOLOGY ENGINEERING 


4.9 

3130*0 

NAN 

DAYS 




1.10 

HiCHAN ICAL/STRUCT ENGINECRINO 


2*0 

1400*0 

MAN 

DAYS 




1.30 

ELECTRIC POWER ENGINEERING 


0.9 

390.0 

MAN 

DAYS 




l.*0 

ELECTRONIC ENGINEERING 


2.0 

1400*0 

HAN 

DAYS 




2.00 

PIOJECT ENGINEERING 


0.9 

390.0 

HAN 

DAYS 




2.10 

SYS ANALYSIS/CONF IG ENOR 


0.9 

390*0 

MAN 

DAYS 




3.00 

TECHNICAL SUPPORT 


*•9 

3190*0 

HAN 

DAYS 




3.10 

ENGH AIDES. DRAFTING 


1.0 

700.0 

HAN 

DAYS 




3.20 

CLERICAL. GRAPHICS 


0*9 

390*0 

MAN 

DAYS 




3.*0 

MTCHANICAL LAH TECHS 


1*0 

700.0 

MAN 

DAYS 




3. SO 

ELECTRICAL LAB TECHS 


2*0 

1400*0 

MAN 

DAYS 




*.00 

MANUFACTURING 


3*0 

2100.0 

HAN 

DAYS 




*.10 

MiCH/STRUCT OeW SHOP 


1*0 

700.0 

HAN 

DAYS 




*.20 

ELCC/ELECTRONIC DEV SHOP 


2*0 

1400.0 

MAN 

DAYS 



1 

10.09 

SPECIAL FACILITIES 


0*9 

390*0 

EOP 

DAYS 




10.30 

LARGE ANECHOIC CHAMBER 


0*9 

390*0 

TESTOAYS 



^ 1030*028 


TEST LOW'CTE APPROACHES FOR SUBARRRTS 




190 

19JAN80 

tSAUSSe 


1.00 

TiCHNOLOGT ENGINEERING 


2*9 

379.0 

MAN 

DAYS 




1.10 

HECHANICAL/STRUCT ENGINEERING 


1*0 

190*0 

HAN 

DAYS 




l.*0 

ELECTRONIC ENGINECRINO 


0*9 

79*0 

NAN 

DAYS 




1.30 

CHEMICAL/PROCESS ENGINEERING 


1*0 

150.0 

MAN 

DAYS 




3.00 

TECHNICAL SUPPORT 


0*9 

79,0 

NAN 

DAYS 




3.10 

CWGR AIDES. DRAFTING 


0*9 

79*0 

MAN 

DAYS 




*.00 

manufacturing 


1*0 

190*0 

MAN 

DAYS 




*.10 

MECH/STRUCT OEW SHOP 


1*0 

190*0 

NAN 

DAYS 



1030*038 

TESf FOR C ELIHINATE HOLTIPACTOR 

PR08LCNS 




300 

220CTB2 

U«IAN84 


1.00 

TECHNOLOCr ENGINEERING 


2*5 

790*0 

NAN 

DAYS 




1.10 

MECHANICAL/STRUCT ENGINEERING 


1*0 

300.0 

HAN 

DAYS 




l.*Q 

ELECTRONIC ENGINEERING 


1*0 

300*0 

NAN 

DAYS 




1.60 

PHYSICS TECHNOLOGY 


0*9 

190*0 

NAN 

DAYS 




3.00 

TECHNICAL SUPPORT 


1*9 

490*0 

NAN 

DAYS 




3. 20 

CLERICAL. GRAPHICS 


0*9 

190.0 

NAN 

DAYS 




3.*Q 

MECHANICAL LAB TECHS 


0*9 

190.0 

NAN 

DAYS 




3.30 

ELECTRICAL LAB TECHS 


0*9 

190.0 

MAN 

DAYS 




*.00 

MANUFACTURING 


0*9 

190.0 

MAN 

DAYS 




*.10 

MECH/STRUCT DEW SHOP 


0*9 

190*0 

MAN 

DAYS 




10.00 

SPECIAL FACILITIES 


0*9 

190*0 

EOP 

DAYS 




10.20 

SMALL COMB ENWIR CHAMBER 


0*9 

150*0 

TESrOATS 




0180 - 25381-1 


sonr Nooet 


ACTIVITY OCSCRIPTION DAILY 

AOOCsO/FC RESQURCC USAfiC 


1330A048 DCS TCST A CVAL LOU MASS/ARCA TECH 

1.00 TiCHNOLOGT CNGINCCRING 2.S 

l.ic MiCHANICAL/STRUCT CNOINCCRIMS 1.0 

l.AO eUCCIRONIC ENGINCCRIRO 1.0 

1.50 ChCHICAL/PROCESS ENGINCCRINO O.S 

2.00 PROJECT CNGIHCERING O.S 

2.10 STS ANALVSIS/CONFIG CNGR O.S 

3.00 rCCHRlCAL SUPPORT 1.0 

3.10 CWGR AIDES. ORAFTIHG O.S 

3.20 CLERICAL. GRAPHICS O.S 

A. 00 HANUFACTURING 2*0 

A. 10 HECH/STRUCT DEV SHOP 1*0 

A. 20 ELEC/ELEC TRONIC OCV SHOP 1.0 

1030S019 ANALV2E TRANSIENT A CNl CFFCCTS ON ANTENNA 

1.00 TECHNOLOGY ENGINEERING 3.S 

1.10 RECHANICAL/STHUCT CNGINECRINO O.S 

1.30 ELECTRIC POUER CNGINCERINO 2.0 

1.70 HATH A SOFTWARE CNGINECRINO 1.0 

2.00 PROJECT CNGINECRINO O.S 

2*10 SrS ANALY31S/CQNFI6 ENGR O.S 

1030S020 TEST A SIMULATE EMI EFFECTS 

1.00 TECHNOLOGY ENGINECRtNO 2.0 

1.10 nrCHANICAL/STRUCr CNGINCERINO 1.0 

1.50 ELECTRIC POUER ENGINEERINO 1.0 

3.00 1-CHNICAL SUPPORT 2.S 

3.10 ENGR AIDES. OKAFTING 1.0 

3.20 CLERICAL. GRAPHICS Q.S 

3. 50 ELECTRICAL LAB TECHS 1.0 

A. 00 MANUFACTURING 2.0 

A. 10 MCCH/STRUCT OEV SHOP 1.0 

A. 20 CLCC/CLCCTRDNIC DEV SHOP 1.0 

1030S038 ANALT/C SCR-PARALLCL HOOKUP OF OSPA 

1.00 TECHNOLOGY CNGINECRINO 2.0 

1.30 ELECTRIC POUER ENGINEERINO 1.0 

l.AO ELECTRONIC ENGINEERING 0.3 

1.70 MATH A SOFTUARE ENGINEERINO O.S 

3.00 TECHNICAL SUPPORT O.S 

3.10 ENGR AIDES* DRAFTING 0.3 

ttSOSOAO TEST SLR lES.PARALLEL HOOKUP OF SSFA 

1.00 TECHNOLOGY ENGINEERING 2.S 

1.10 MECHANICAL/STRUCr ENGINEERINO O.S 

1.50 ELECTRIC POUER ENGINEERING 1.0 

l.AO EL*" SONIC ENGINEERING 1.0 

3.00 techh. '.al support 2.S 

3.10 ENGR aides. ORAFTINO 1.0 

3.20 CLERICAL. ''RAPHICS O.S 

3. 50 ELECTRICAL LAS TECHS 1.0 


TOTAL 

usAoe 


OUR 

7S0.0 

NAN 

300 

OATS 

300.0 

NAN 

DATS 

300.0 

NAN 

DAYS 

190, 0 

NAN 

DAYS 

190.0 

MAN 

DAYS 

ISO.O 

NAN 

OATS 

300.0 

HAN 

OATS 

ISO.O 

HAN 

OA'^S 

150*0 

HAN 

DAYS 

600.0 

HAN 

DAYS 

300.0 

NAN 

DAYS 

300.0 

HRN 

DAVO 

lAOO.O 

HAN 

400 

DAYS 

200.0 

HAN 

DAYS 

000.0 

NAN 

DAYS 

AOO.O 

nan 

DAYS 

200.0 

NAN 

DAYS 

200.0 

NAN 

OATS 

AOO.O 

NAN 

230 

DAYS 

300.0 

NAN 

DAYS 

200.0 

HAN 

DAYS 

SOO.O 

MAN 

DAYS 

200.0 

MAN 

OATS 

100.0 

MAN 

DAYS 

200.0 

NAN 

DAYS 

AOO.O 

MAN 

DAYS 

200.0 

MAN 

DAYS 

200.0 

NAN 

DAYS 

AOO.O 

NAM 

200 

OATS 

200.0 

NAN 

OATS 

100.0 

NAN 

DAYS 

100.0 

nan 

OATS 

100.0 

NAN 

OATS 

100.0 

NAN 

DAYS 

750.0 

NAN 

300 

DAYS 

ISO.O 

HAN 

OATS 

300.0 

NAN 

DAYS 

300.0 

NAN 

OATS 

TSO.O 

NAN 

OATS 

300.0 

NAN 

OA VS 

ISO.O 

NAN 

DAYS 

500.0 

NAN 

OATS 


START FINISH 


220CTS2 10UAN8A 


12AUS0S ISNARSS 


190CTSA 7AU88S 


ISJANSO 2SOCT80 


1AAU880 220C781 


PA8C 12 



I 



SORT NOOCft 


RCTIVITT OeSCRIPTION OAU.V 

<100E=0/FE RESOURCE USAGE 


A.OO RAMUFACTURING 2.C 

A. 10 MECH/STRUCr oev SHOP o.s 

A.2C Et-EC/ELECTRONlC OEU SHOP 1.5 

10306018 ANALYZE t SIMULATE ANTENNA STRUC OVNANICS 

1.00 TECHNOLOGY ENGINEERING 2.2 

1.10 HeCHANICAL/STRUCT EVGINCERINO 0.8 

l.TO HATH A SOFTWARE ENGINEERING l.S 

3.00 TECHNICAL SUPPORT O.A 

3.20 CLERICALi GRAPHICS 0.4 

10.00 SPECIAL FACILITIES 0.0 

10.10 LARGE SCALE COMPUTER 0.0 


10307018 ANAL A SIN ANTENNA MECH AIMING I CONTROL 

1.00 Technology cnoinecrino 5.0 

1.10 heChanical/struct engineering 2.0 

1.20 AeRO/PERFORMANCE ENGINEERING 1.0 

1.40 ELECTRONIC ENGINEERING l.Q 

1.70 HATH t SOFTWARE CNCINECRINO 1.0 

3.00 TECHNICAL SUPPORT 0.5 

3.20 CLERICAL. GRAPHICS O.S 

10.00 S>ECIAL FACILITIES 0.0 

_ 10.10 LARGE SCALE COMPUTER 0.0 

N> 

10308018 analyze BEAM SAFETY t DEFINE REQO SYSTEMS 

1.00 Technology engineering s.o 

I 1.10 Me CHANICAL/STKUCT ENGINEERING 1.0 

I 1.40 ELECTRONIC ENGINEERING 3.0 

1.70 ;^ATH t SOFTWARE ENGINEERING 1.0 

3.00 TECHNICAL SUPPORT 1.5 

3.10 ENGR AIDES. DRAFTING 1.0 

3.20 clerical* graphics 0*5 


L0309019 RESEARCH G ASSESS LASER XM3N OPTIONS 


1.00 TECHNOLOGY ENGINEERING 3.5 

1.10 HECHANICAL/STRUCT EYGINEERINO 0.9 

1.30 ELECTRIC POWER ENGINEERING 0.9 

1.40 ELECTRONIC ENGINtERING 0.9 

1.60 PHYSICS TECHNOLOGY 2.0 

3.00 TECHNICAL SUPPORT 1.0 

3.10 ENGR AIDES. DRAFTING 0.9 

3.20 CLERICAL. GRAPHICS 0.9 

4.00 MANUFACTURING 3.0 

4.10 MECH/STRUCT OCV SHOP 1,0 

4.20 ELEC/ELECTRONIC DEV SHOP 1.0 

4.90 SPECIALTY SHOP 1.0 


10909029 TEST P/V CONVERSION OF LASER LIONT 


l.QO TECHNOLOGT ENGINEER I NO 1.9 
1.90 ELECTRIC POWER ENGINEERINO 0.9 
1.60 PHYSICS TECHNOLOGT 1.0 

3.00 TECHNICAL SUPPORT 0.9 


TOTAL 

USAGE 


DUR 


START 


FINISH 


PAOE 19 


600*0 

MAN 

DAYS 

150.0 

HAN 

DAYS 

450.0 

HAN 

DAYS 



40 0 

900.0 

HAN 

DAYS 

300.0 

NAN 

DAYS 

603.0 

HAN 

DAYS 

150.0 

HAN 

DAYS 

150.0 

MAN 

DAYS 

3.0 

EOP 

DAYS 

3.0 

HACH DAY 



200 

1000.0 

NAN 

DAYS 

400.0 

HAN 

DAYS 

200.0 

HAN 

DAYS 

200.0 

MAN 

DAYS 

200.0 

HAN 

DAYS 

100.0 

NAN 

DAYS 

100*0 

HAN 

DAYS 

2.0 

EOP 

DAYS 

2.0 

MACH OAT 



400 

2000.0 

NAN 

DAYS 

400.0 

NAN 

DATS 

1200.0 

MAN 

OATS 

400.0 

MAN 

OATS 

600.0 

HAN 

OATS 

400.0 

NAN 

DATS 

200.0 

HAN 

DATS 



750 

2625.0 

HAN 

DAYS 

375.0 

NAN 

OATS 

375.0 

NAN 

Oi^rs 

375.0 

NAN 

OATS 

1500.0 

HAN 

OATS 

750*0 

HAN 

OATS 

379.0 

HAN 

DAYS 

379.0 

NAN 

OATS 

2290.0 

MAN 

OATS 

750.0 

HAH 

DAYS 

790.0 

nan 

DAYS 

750.0 

MAN 

DAYS 



400 

600.0 

HAN 

OATS 

200.0 

HAN 

DAYS 

AOO.O 

NAN 

OATS 

200.0 

NAN 

OATS 


ISJANBO 12AUSS1 


240CTSO 12AU0S1 


19JANS0 12AUSS1 


19JANS0 UJANS9 


19JANOO 12AU081 



SORT 


ACTIVITY OESCRIPTION 

R0DE = 0''rE RESOURCE 


T.IO EVGR AIOESt DRAFTING 
A. 00 HANUFACTURING 
A. 50 SRECIALTY SHOP 

I030T039 TEST ALTERNATE RCCONVCRStON TECHNOLOGIES 

1.00 TECHNOLOGY ENGINEERING 

1.10 HECHANICAL/STRUCT FNOINEERING 
1.30 ELECTRIC POHER ENGINEERING 

I. AO ELECTRONIC ENGINEERING 
1.60 PHYSICS TECHNOLOGY 

3.00 TECHNICAL SUPPORT 

3.10 ENGR AIDES* DRAFTING 
3.20 CLERICAL* GRAPHICS 
A. 00 MANUFACTURING 

A. 10 HECH/STRUCT DEV SHOP 
A. 20 ELEC/ELECTNONIC DEV SHOP 
A. 50 SPECIALTY SHOP 

IQSlOOtO ANALT2E RECTENNA OPTIONS 

1.00 TiCHNOLOGY ENGINEERING 

1.10 MiCHANICAL/STRUCr ENCINECRINO 

^ 1.30 ELECTRIC POUER ENGINEERING 

w i.Ao Electronic enginecrino 

® l.TO MATH t software ENGINEERING 

3.00 TECHNICAL SUPPORT 
3.20 clerical* GRAPHICS 

10310Q29 TEST RECTENNA OPTIONS 

1. 00 T-rCHNOLOGY ENGINEERING 

1.10 MECHANICAL/STRUCr ENGINEERING 
1.30 ELECTRIC POUER ENGINEERING 
I.AO ELECTRONIC FNCINEERINO 

1.70 MATH I SOFTWARE ENGINEERING 

3.00 TECHNICAL SUPPORT 

3.10 ENGR AIDES* DRAFTING 
3.20 CLERICAL* GRAPHICS 
3. AO MECHANICAL LAB TECHS 
3.50 ELECTRICAL LA3 TECHS 
A. 00 MANUFACTURING 

A. 10 mech/struct dev shop 
A. 20 CLEC/ELCC IRONIC DEV SHOP 
A. 70 test t CHECKOUT LAB 

10A01G17 OEVEL ( EMPLOY DETAILED STR OYN TAOOCLS 

1.00 TECHNOLOGY ENGXNEERINO 

1.10 MECHANICAL/STRUCT ENGINEERING 
1.2C AER07PERF0RMANCE ENGINEERING 
1.70 MATH G SOFTWARE ENGINEERING 

3.00 TECHNICAL SUPPORT 

3.10 ENGR AIDES* DRAFTING 
3.20 CLERICAL* GRAPHICS 

10.00 SPECIAL FACILITIES 


DAILY 

USAGE 


TOTAL 

uiAoe 






PAGE IG 



o.s 

200.0 

NAN 

DAYS 

1.0 

AOO.O 

NAN 

OATS 

1.0 

AOO.O 

MAN 

DAYS 




6on 

3.S 

2100.0 

HAN 

DAYS 

0*9 

300.0 

HAN 

DAYS 

0.9 

300.0 

NAN 

DAYS 

0.9 

300.0 

HAN 

DAYS 

2.0 

1200.0 

HAN 

DAYS 

1.0 

600.0 

MAN 

DAYS 

0.9 

300.0 

NAN 

DAYS 

0.9 

300.0 

HAN 

DAYS 

3.0 

IBOO.O 

HAN 

OATS 

1.0 

600.0 

MAN 

OATS 

1.0 

600.0 

HAN 

DAYS 

1.0 

600.0 

HAN 

DAYS 




20 0 

2.5 

900.0 

HAN 

DAYS 

0.9 

100.0 

HAN 

DAYS 

0.5 

100.0 

NAN 

DAYS 

1.0 

200.0 

HAN 

DAYS 

0.9 

100.0 

HAN 

DAYS 

0*9 

100.0 

HAN 

DAYS 

0.9 

100.0 

NAN 

DAYS 




50 0 

A.9 

2290.0 

HAN 

CAYS 

1.0 

900.0 

NAN 

DAYS 

1*0 

500.0 

HAN 

DAYS 

2.0 

1000*0 

HAN 

DAYS 

0.9 

293.0 

HAN 

DAYS 

A.O 

2000.0 

HAN 

DAYS 

1.0 

900.0 

NAN 

DAYS 

1.0 

900.0 

NAN 

DAYS 

1.0 

900*0 

HAN 

OATS 

1.0 

900.0 

HAN 

DAYS 

2.9 

1290.0 

HAN 

DAYS 

1.0 

500.0 

HAN 

DAYS 

1.0 

900.0 

NAN 

DAYS 

0.9 

290.0 

HAN 

DAYS 




900 

9.0 

2500.0 

HAN 

DAYS 

2.0 

1000.0 

NAN 

DAYS 

2.0 

1000.0 

HAN 

DAYS 

1.0 

900.0 

HAN 

DAYS 

1.0 

900.0 

HAN 

DAYS 

0.9 

250.0 

HAN 

DAYS 

0.9 

290.0 

HAN 

DAYS 

0.0 

9.0 

EOP 

DAYS 


19JANG0 


19JANG0 


4JIMG0 


19JANG0 


2JUNG2 


290CrGG 


2JUNG2 


UJANG2 


SORT NODES 


*CritfITy DESCRIPTION ORItr 


ROOe=0/Fe RESOURCE USR8E 

• • • ^ mmmm mmmmm mmmmmm mm mmmmmtmmmmmmmmm.mmmmmmmmm* 

10.10 LAR6E SCALE COMPUTER 0.0 

10R1U2T ANALYZE LIGHTUEIGHT FLEX STRUCTURES 

1.09 TiCHNOLOGV ENGINEERING S.O 

1.10 MECHANICAL/STRUCT EN6INEERIN0 2.0 

1.20 AERO/PERFORHANCE CNGINCERINS 2.0 

l.ro NATH & SOFTWARE ENGINEERING 1.0 

3.00 TECHNICAL SUPPORT 1.0 

3. IQ EYGR AIDES. DRAFTING O.S 

3.20 CLERICAL. GRAPHICS O.S 

10. OC SPECIAL FACILITIES 0.0 

10.13 LARGE SCALE COMPUTER 0.0 

IOA02010 FAB t TEST REPRESENTATIVE STRUCT ITEMS 

1.00 TECHNOLOGY ENGINEERING 1.0 

1.10 MECHANICAL/STRUCT ENGINEERING 1.0 

3.00 TECHNICAL SUPPORT 1.2 

3.10 ENGR AIDES. DRAFTING 0.5 

3.20 CLERICAL. GRAPHICS 0.2 

3. AO MECHANICAL LAM TECHS 0.5 

4.00 MANUFACTURING 1.0 

A. 10 MECH/STRUCT UEU SHOP 1.0 

I0A03018 OES. ANAL. TEST JOINTS 0 FASTENERS 

l.OQ TECHNOLOGY CNGINCERINS 2.0 

1.10 MECHANICAL/STRUCT CNGINEERINO 2.0 

3.00 TECHNICAL SUPPORT 2.5 

3.10 ENGR AIDES. DRAFTING 1.0 

3.20 clerical* GRAPHICS 0.5 

3. AO MECHANICAL LAB TECHS 1.0 

A. 00 MANUFACTURING 2.0 

A. 10 NECH/STRUCT DEV SHOP 2.0 

10A0A0I6 OES* ANAL. TEST THERM PROTFCONTROL TECHNOLOGY 

1.00 TECHNOLOGY ENGINEERING 2.5 

1.10 MECHANICAL/STRUCT ENGINEERING 2.0 

1.60 PHYSICS TECHNOLOGY O.S 

3.00 TECHNICAL SUPPORT I. 5 

3.10 ENGR AIDES. DRAFTING O.S 

3. AC MECHANICAL LAB TECHS 1.0 

A. 00 MANUFACTURING 1.0 

A. 10 MECH/STRUCT OEV SHOP 1.0 

tIAOSOlT ANALYZE I TEST STRUC PRODUCTION TECHNOLOGY 

1.00 TECHNOLOGY ENGINEERINO 3.5 

1. 10 MECHANICAL/STRUCT ENGINEERING 1.0 

l.AO ELECTRONIC ENGINEERING 0.5 

l.BO INOUST DESIGN t PLANT ENGR 2.0 

3.00 TECHNICAL SUPPORT A.O 

3.10 EYCR AIDES. DRAFTING 1.0 

3.20 CLERICAL. GRAPHICS 1.0 

3. AO MECHANICAL LAB TECHS 2.0 


PAGE 15 


TOTAL 

USAGE 


OUR 

S.O 

NACH DAY 



400 

2000.0 

NAN 

DAYS 

aoo.o 

MAN 

DAYS 

aoo.o 

HAN 

CAYS 

AOO.O 

HAN 

DAYS 

AOO.O 

MAN 

DAYS 

200.0 

NAN 

DAYS 

200.0 

MAN 

DAYS 

A.O 

ESP 

DAYS 

A.O 

MACH DAY 



300 

300.0 

NAN 

DAYS 

300.0 

HAN 

DAYS 

360.0 

MAN 

DAYS 

150.0 

MAN 

DAYS 

60.0 

HAN 

DAYS 

150.0 

HAN 

DAYS 

300.0 

HAN 

DAYS 

300.0 

MAN 

DAYS 



A50 

500.0 

MAN 

DAYS 

900.0 

HAN 

days 

1125.0 

HAN 

DAYS 

A50.0 

NAN 

DAYS 

225.0 

NAN 

DAYS 

A50.0 

NAN 

DAYS 

900.0 

NAN 

DAYS 

900.0 

NAN 

DAYS 



530 

1250.0 

HAN 

DAYS 

1000.0 

HAN 

DAYS 

250.0 

HAN 

DAYS 

750.0 

HAN 

DAYS 

250.0 

NAN 

DAYS 

500.0 

HAN 

DAYS 

500.0 

NAN 

DAYS 

500.0 

NAN 

DAYS 



500 

1750.0 

HAN 

DAYS 

500.0 

MAN 

DAYS 

250.0 

NAN 

DAYS 

1000.0 

NAN 

DAYS 

2000.0 

NAN 

DAYS 

500.0 

MAN 

DAYS 

500.0 

NAN 

DAYS 

1000.0 

MAN 

DAYS 


START 


ISIANOl 


200CT80 


15JAN81 


15JAN80 


230CTB1 


FINISH 


11AU882 


UJAN82 


aocrsa 


UJAN82 


aocrss 


o 


I— • 

? 

fV 

U1 


SORT NOOe 


tCTIWITT OeSCRIPTtON OAtLV 

R0aE=O/FE RESOURC-: U$A6E 


4.00 MANUFACTURING 2.0 

4.80 P40CESS PLANT SHOP 2.0 

10501018 SURVEY A SELECT CANOIOATE MATERIALS 

1.00 TECHNOLOGY ENGINEERING 2.0 

1.10 MECHANICAL/STRUCT CNPINEERING 1.0 

1.50 CHEMICAL/PHOCESS ENGINEERING 1.0 

2.00 PROJECT ENGINEERING 1.0 

2.10 SYS ANALY3IS/C0NF1G ENGR 1.0 

10501028 DEVELOP MAILS LIFE TESTING TECHNOLOGY 

1.00 TECHNOLOGY ENGINEERING 2.0 

1.10 M-rCHANICAL/STRUCT ENGINEERING 1.0 

i.so chemical/process engineering 1.0 

3.00 TECHNICAL SUPPORT 1.0 

3.40 MECHANICAL LA8 TECHS 1.0 

4.00 MANUFACrURING 0.5 

4.10 HECH/STRUCT OE V SHOP 0.5 

10.00 SPECIAL FACILITIES 0.2 

10.20 SMALL comb ENVIR CHAMBER 0.2 

^ tOSOlOSO LIFE TEST CANOIOATE MATERIALS 

^ 1.00 TECHNOLOGY ENGINEERING 3.0 

^ 1.10 MECHANICAL/STRUCT ENGINEERING 1.0 

1.50 CHEMKAL/PROCeSS ENGINEERING 2.0 

3. CO TECHNICAL SUPPORT 2.0 

3.40 MECHANICAL LAB TECHS 2.0 

4.00 MANUFACTURING 0.5 

4.10 MECH/STRUCr OE V SHOP 0.5 

10.00 S»ECIAL FACILITIES 2.0 

10.20 SMALL COMO ENVIR CHAMBER 2.0 

1 10502019 TEST HI-TCMP COMPOSITES FOR LIFE t OUTGRS 

1.00 TECHNOLOGY ENGINEERING 7.0 

1.10 HECHANICAL/STRUCT ENGINEERING 2.0 

1.30 ELECTRIC POWER ENGINEERING 2.0 

1.40 ELECTRONIC ENGINEERING 1.0 

1.50 CHEMICAL/PROCESS ENGINEERING 1.0 

1.80 PHYSICS TECHNOLOGY 1.0 

3.00 TECHNICAL SUPPORT 6*0 

3.10 ENCR AIOESt DRAFTING 1.0 

3.20 CLCRICALt GRAPHICS 1.0 

3.40 MECHANICAL LAB TECHS 2.0 

3.5C ELECTRICAL LAB TECHS 2.0 

4.00 MANUFACTURING 3.0 

4.10 MiCH/STRUCT OEV SHOP 1.0 

4.20 ELEC/ELECTRONIC OEV SHOP l.O 

4.50 SPECIALTT SHOP 1.0 

10.00 SPECIAL FACILITIES 2.0 

10.20 SHALL COMB ENVIR CHAMBER 2.0 


10503018 


OEVEL LOU>CTE UAVEGUIOE MATERIAL 


TOTAL 

USAGE 






PAoe 10 



1000.0 

MAN 

DAYS 

1000.0 

M.N 

DAYS 



230 

400. s 

MAN 

DAYS 

200.0 

MAN 

DAYS 

20.'. 0 

MAN 

DAYS 

200.0 

HAN 

DAYS 

200.0 

MAN 

DAYS 



30 0 

600.0 

HAN 

DAYS 

300.0 

HAN 

DAYS 

300.0 

NAN 

DAYS 

300.0 

MAN 

DAYS 

300.0 

HAN 

DAYS 

150.0 

HAN 

DAYS 

150.0 

HAN 

DAYS 

60.0 

EOP 

DAYS 

60.0 

TtSTDATS 


1000 

3000.0 

MAN 

DAYS 

1000.0 

HAN 

DAYS 

2000.0 

HAN 

DAYS 

2000.0 

HAN 

DAYS 

2000.0 

MAN 

DAYS 

SOO'O 

MAN 

DAYS 

500.0 

HAN 

DAYS 

2000.0 

EOP 

DAYS 

2000.0 

TtSTOAYS 



TOO 

4900.0 

MAN 

OATS 

1400.0 

MAN 

DAYS 

1400.0 

MAN 

OATS 

700.0 

MAN 

OATS 

700.0 

MAN 

oaVs 

700.0 

HAN 

DATS 

4200.0 

MAN 

DAYS 

700.0 

MAN 

OATS 

700.0 

HAN 

OATS 

1400.0 

MAN 

DATS 

1400.0 

HAN 

OATS 

2190.0 

NAN 

DA YS 

700.0 

MAN 

DAYS 

700.0 

HAN 

OAVS 

700.0 

HAN 

OAVS 

1400.0 

EOP 

OAVS 

1400.0 

TESrOAVS 


ISJANGO 


15JANOO 


2GOCTOO 


ISJANOO 


230CT80 


29MAR81 


tsocroG 


210CT88 


350 ISJANOO 


3JUN81 


SORT NODC 


f>»aE 17 


ACTIVITY 
’»00E = 0/FE 

DESCRIPTION 

RESOURCE 

DAILY 

USAGE 

TOTAL 

USAGE 


OUR 

START 


1.00 

TECHNOLOGY ENGINEERING 

2.3 

RTb.O 

HAN 

DAYS 



1.10 

MECHANICAL/STRUCT ENGINEERING 

1.0 

350.0 

MAN 

DAYS 



l.RO 

ELECTRONIC ENGINEERING 

t.O 

330.0 

HAN 

DAYS 



1.50 

C4EHICAL/PR0CESS ENGINEERING 

3.5 

173.0 

NAN 

DAYS 



3.00 

TECHNICAL SUPPORT 

2.0 

700.0 

HAN 

DAYS 



3.10 

ENGR AIOESi drafting 

0.3 

173.0 

HAN 

DAYS 



3.20 

CLERICAL. GRAPHICS 

0.3 

173.0 

MAN 

DAYS 



3.43 

M'CHANICAL LA^, TECHS 

0.3 

173.0 

NAN 

DAYS 



3.30 

ElECTR ICAL 1 fcl TECHS 

0.3 

173.0 

HAN 

DAYS 



4.00 

MANUFACTURING 

O.S 

175.0 

HAN 

DAYS 



4.10 

MECH/SIRUCT liEV SHOP 

a. 3 

173.0 

HAN 

DAYS 


18503027 

OEVCLOP OPTICS MATERIALS 




330 

ISJANGO 


l.OS 

TECHNOLOGY ENGINEERING 

2.0 

700.0 

MAN 

DAYS 



l.SO 

chemical/process engineering 

1.0 

330.0 

HAN 

DAYS 



1.60 

PHYSICS TECHNOLOGY 

\.o 

350.0 

MAN 

DAYS 



3.00 

lECHNICAl SUPPORT 

1.3 

32L.0 

HAN 

DAYS 



3.10 

ENGR Aloes. DRAFTING 

0.3 

173.0 

HAN 

DAYS 



3.20 

CLERICAL. GRAPHICS 

0.3 

173.0 

MAN 

DAYS 



3.40 

HiCHANICAl LAH IECHS 

0.3 

173.0 

HAN 

DAYS 



4.00 

MANUFACTURING 

0.5 

173.0 

HAN 

DAYS 



4.30 

specialty shop 

Q.S 

173.0 

MAN 

OATS 


10A01817 

REVIEW 6 DEVELOP FLT CONTROL THCORT 




300 

ISJAMOO 


1.00 

TECHNOLOGY ENGINEERING 

2.3 

1230.0 

NAN 

DAYS 



1.20 

AER07PERF0RMANCE ENGINEERING 

2.0 

1000.0 

HAN 

DAYS 



1.70 

MATH t SOFTWARE ENGINEERING 

0.3 

230.0 

NAN 

DAYS 



3.00 

TECHNICAL SUPPORT 

1.3 

650.0 

HAN 

DAYS 



3.10 

EVGR AIDES. DRAFTING 

1*0 

300.0 

HAN 

DAYS 



3.20 

CLERICAL. GRAPHICS 

0.3 

130.0 

NAN 

DAYS 


10601027 

DEVrLOP ALGORITHMS 6 SOF IWAR*: APPROACH 




70 0 

14JAN82 


1.00 

TECHNOLOGY ENGINEERING 

4.0 

2800. 0 

HAN 

DAYS 



1.20 

AERO/PERFGRMANCE ENGINEERING 

1.0 

700.0 

NAAI 

DAYS 



1.70 

MATH t SOFTWARE ENGINEERING 

3.0 

2100.0 

HAN 

DAYS 



3.00 

ECHNICAL SUPPORT 

0.1 

70.0 

NAN 

OATS 



3.30 

COMPUTER OPERATIONS 

0.1 

70.0 

NAN 

OATS 



10.00 

SPECIAL FACILITIES 

0.0 

14.0 

EOP 

DAYS 



10.10 

LARGE SCALE COMPUTER 

0.0 

14.0 

MACH OAT 


10602017 

ANAL SENSOR REQTS t ASSESS TECHNOLOGY 




200 

24OCT80 


1.00 

TECHNOLOGY ENGINEERING 

2.0 

400.0 

HAN 

OATS 



1.10 

HECHANICAL/STRUCT ENGINEERING 

O.S 

100.0 

HAN 

DAYS 



1.20 

AERO/PERFORMANCE ENGINEERING 

1.0 

200.0 

MAN 

DAYS 



1.60 

PHYS CS TECHNOLOGY 

0.3 

100.0 

MAN 

DAYS 



3.00 

TECHNICAL SUPPORT 

0.2 

40.0 

HAN 

DATS 



3.20 

CLERICAL. GRAPHICS 

0.2 

40.0 

NAN 

DATS 


10602027 


CONOUCr SENSOR TEST PROGRAN 




300 

13AUG81 


1.00 

TECHNOLOGY ENGINEERING 

2.0 

1000. 0 

NAN 

OATS 



1.10 

MECHANICAL/STRULT ENGINEERING 

t.O 

300.0 

HAN 

OATS 



1.20 

AEROFPCRFORMfNCE ENGINEERING 

1.0 

500.0 

NAN 

OATS 



FINISH 


3.IUN81 


13JAM82 


isocrss 


12AUB81 


•*AU68S 


D 180-25381-1 


SORT NOOe 


RCTIVITY DESCRIPTION OAItY 

R00£:0/FG RESOURCE USAGE 

3.00 TECHNICAL SUPPORT 2.0 

3.10 ENGR AIDES* DRAFTING 1.0 

3.50 Electrical lab techs i.o 

A. 00 MANUFACTURING 1.0 

A. 20 ELEC/ELECTRONIC OEW SHOV 1.0 

1060301G anal & DESIGN LARGE CN6S . 

1.00 TECHNOLOGY ENGINEERING 3.5 

1.10 NECHANICAL/STRUCT ENGINEERING 1.0 

1.20 AERO/PLRFORMANCE ENCINEERINS 1.0 

1.30 ELECTRIC POUER ENGINEERING O.S 

l.AO ELLCTKONtC ENGINEERING O.S 

1.7C MATH ft SOFTUARE ENGINEERING O.S 

3.00 TECHNICAL SUPPORT 1.3 

3.10 ENGR AIDES* DRAFTING 1.0 

3.20 CLE ICAL* GRAPHICS O.S 

10G0302G CONDUCT UHEEI. * BR NG * HOI OR RESEARCH 

1.00 TECHNOLOGY ENGINEERING 2.0 

1.10 HECHANICAL/STRUCT ENGINEERING 1.0 

1.20 AERO/PERFORNANCE ENGINEERING 1.0 

3.00 TECHNICAL SUPPORT 3.0 

3.10 ENGR AIDES* DRAFTING 1.0 

^ 3.40 MECHANICAL LAB TECHS 1.0 

W 3. SO ELECTRICAL LAB TECHS 1.0 

4.00 MANUFACTURING 2,0 

4.10 MECH/SIRUCr DEW SHOP 1.0 

4.20 ELCC/ELECTRONIC DEV SHOP 1.0 

10G03C3G ANALYZE ft TEST OTHER ACTUATION TECHNOLOGIES 

1.00 technology engineering 3.0 

l.IQ HECHANICAL/STRUCT ENGINEERING 1.0 

1.20 AERO/PERFORNANCE ENGINEERING 1.0 

1.60 PHYSICS TECHNOLOGY 1.0 

3.00 TECHNICAL SUPPORT l.S 

3.20 CLERICAL, GRAPHICS 0.5 

3.40 MECHANICAL LAB TECHS 0.5 

3.53 ELECTRICAL LAB TECHS O.S 

4.00 MANUFACTURING 1.0 

4.10 HECH/STRUCT DEV SHOP 0.3 

4.20 ELEC/ELECTRONIC OEV SHOP 0.5 

1 060401 T DEVIL DATA HGMT HOWE & SFTWE APPROACH 

1.00 TICHN0L06V ENGINEERING 4.5 

1.13 MECHANICAL/STRUCT ENGINEERING 1.0 

1.40 ELECTRONIC ENGINEERING 2.0 

1.60 PHYSICS TECHNOLOGY O.S 

l.rO MATH ft SOFTWARE ENGINEERING 1.0 

3.00 TECHNICAL SUPPORT O.S 

3.20 CLERICAL, GRAPHICS 0.5 


10604027 


OEVEL MAIN COMPUTER HO YE » SFTNE APPCM 
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TOTAL 

USAGE 


OUR 

START 

FINISH 


1000.0 

NAN 

DAYS 




570.0 

MAN 

DAYS 




SOD.O 

NAN 

DAYS 




500.0 

HAN 

DAYS 




SOO.O 

HAN 

DAYS 






200 

ISJANOO 

2SOCT80 


TOO .0 

HAN 

DAYS 




2UO.0 

HAN 

DAYS 




200.0 

MAN 

DAYS 




100.0 

MAN 

DAYS 




100.0 

MAN 

DAYS 




100.0 

HAN 

DAYS 




300.0 

MAN 

DAYS 




200.0 

MAN 

DAYS 




100.0 

MAN 

DAYS 






300 

24OCTS0 

13*IAN02 


600.0 

MAN 

DAYS 




SOO.O 

MAN 

DAYS 




300.0 

NAN 

DAYS 




900.0 

MAN 

DAYS 




300.0 

MAN 

DAYS 



CO 

300*0 

HAN 

DAYS 



9 

300*0 

MAN 

DAYS 



fN> 

tn 

u> 

600*0 

MAN 

DAYS 



300.0 

HAN 

DAYS 



00 

300.0 

HAN 

DAYS 



1 









30 0 

ISJANOO 

2SNAR01 


900*0 

MAN 

DAYS 




300.0 

HAN 

DAYS 




30 0.0 

HAN 

DATS 




300.0 

HAN 

DAYS 




450.0 

HAN 

DAYS 




l'.->0.0 

HAN 

DA»S 




150.0 

HAN 

DAYS 




153.0 

HAN 

DATS 




300.0 

HAN 

DAYS 




150.0 

NAN 

DAYS 




150.0 

HAN 

DAYS 






200 

ISJANGO 

23ocrae 


900.0 

HAN 

DAYS 




200.0 

HAN 

DAYS 




400.0 

HAN 

DAYS 




100.0 

HAN 

DAYS 




200.0 

NAN 

DAYS 




100. 0 

NAN 

DAYS 




100.0 

HAN 

OATS 





400 


4JUNM UJANG2 


SORT MODE 


ACriVIif OES'TRIPTION OAILV 

■OOesO/F : RESOURCE USAGE 

1*00 TtChNQLOGT ENGINEERING A.O 

1.40 electronic CNGINEEKING 2.0 

1.70 N4TH S SOFTWARE ENGINEERING 2.0 

5.00 TECHNICAL SUPPORT 1.0 

3.10 ENGR AIDES. DRAFTING 0 .5 

3.20 CLERICAL* GRAPHICS O.S 

10.00 SPECIAL FACILITIES 0.0 

10.10 LARGE SCALE COMPUTER 0.0 

10604057 OEVEL t TEST ELECTRO-OPTIC DATA ACOUIS TECH 

l.OC TECHNOLOGY ENGINEERING 4.0 

1.10 HECHANICAL/STRUCr ENGINEERING 1.0 

1.43 ELECTRONIC ENGINEERING 2.0 

1.60 PHYSICS TECHNOLOGY 1.0 

3.00 TECHNICAL SUPPORT 3.5 

3.10 EYGR AIDES* DRAFTING 1.0 

3.2C CLERICAL* GRAPHICS O.S 

3.^0 MECHANICAL LAB TECHS 1.0 

3.50 ELECTRICAL LAB TECHS 1.0 

4.00 manufacturing 2.0 

4.20 ELEC/ELECTRONIC OEV SHOP 1.0 

4. 50 SPECIALTY SHOP 1.0 

^ lOTOtOlT CONTINUE OEVEL OF BEAN HACHINC TECH 

VJ< 1.00 TECHNOLOGY ENGINEERING 9.0 

1.10 NECHANICAL/STRUCT ENGINEERING 6.0 

1.30 ELECTRIC POWER ENGINEERING 1.0 

1.40 electronic engineering 2.0 

2.03 PROJECT ENGINEERING 4.0 

2.10 SYS ANALYSIS/CONFIG ENGR 2.0 

2.40 SYSTEMS TEST ENGR 2.0 

3.00 TECHNICAL SUPPORT 7.0 

3.10 EVGR AIDES* DRAFTING 2.0 

3.20 CLERICAL* GRAPHICS 1.0 

3.40 MECHANICAL LAB TECHS 4.0 

4.00 manufacturing 4.0 

4.10 PECH/STRUCT OEV SHOP 4.0 

10701027 DERIVE COMPREHENSIVE STRUCT OES RCGTS 

1.00 TECHNOLOGY ENGINEERING 1.0 

1.10 MECHANICAL/STRUCT ENGINEERING 1.0 

2.00 PROJECT ENGINEERING 3.0 

2.10 SYS ANALYSIS/CONFIG ENGR 1.0 

2.20 REQTS A SYS DEFINITION 2.0 

3.00 TECHNICAL SUPPORT 1.0 

3.20 CLERICAL* GRAPHICS 1.0 

1070105? ANAL* DCS* TEST ALTERNATE FAB TECHNOLOGIES 

1.00 TECHNOLOGY ENGINEERING 3.5 

1.10 MEChANiCAL/STRUCT ENGINEERING 3.0 

1.70 HATH C SOFTWARE ENGINEERING 0.3 

2.00 PROJECT ENGINEERING 1.0 
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TOTAL 

USAGE 


OUR 

START 

FINISH 

1600.0 

MAN 

DAYS 


• •• GO •••••• 

400.0 

NAN 

o~rs 



aoo.o 

HAN 

DAYS 



400.0 

Han 

OATS 



200.0 

NAN 

OATS 



200.0 

MAN 

DAYS 



4.0 

EQP 

OATS 



4.0 

MACH DAY 





300 

15JAN80 

25NAR81 

1200.0 

NAN 

DATS 



300.0 

MAN 

DATS 



600.0 

HAN 

DAYS 



300.0 

HAN 

DAYS 



1050.0 

NAN 

DAYS 



300.0 

MAN 

DAYS 



150.0 

HAN 

DAYS 



300.0 

HAN 

DAYS 



300.0 

HAN 

DAYS 



600.0 

MAN 

DAYS 



300.0 

NAN 

DAYS 


O 

300.0 

MAN 

DAYS 


00 





9 



500 

15UAN80 

UJANG2 ^ 

u> 

4500.0 

NAN 

DAYS 


3000.0 

MAN 

DAYS 


00 

500.0 

MAN 

DAYS 


T 

1000.0 

MAN 

DAYS 



2000.0 

HAN 

DAYS 



1000.0 

HAN 

DAYS 



IGOO.O 

HAN 

DAYS 



3500.0 

HAN 

days 



1000.0 

MAN 

DATS 



500.0 

MAN 

DAYS 



2000.0 

NAN 

DAYS 



2000.0 

HAN 

DAYS 



2000.0 

MAN 

OI^YS 





20 0 

ISJANGO 

290CTS0 

200.0 

HAN 

DATS 



200.0 

HAN 

OATS 



600.0 

HAN 

OATS 



200.0 

HAN 

DATS 



400.0 

HAN 

DAYS 



200.0 

MAN 

DAYS 



200.0 

HAN 

DAYS 





400 

240CT80 

2JUN82 

1400.0 

NAN 

DAYS 



1200.0 

HAN 

DAYS 



200.0 

MAN 

days 



400.0 

HAN 

DATS 




SORT »iJO£ 


kCTitfITV OeSCRIPTtON OAILV 

»00£=0/FC fttSOURCC USAfiE 


i.ia srs ANALTSTS/COMFIO ENOR 1.0 

3.00 TECKNrCAL SUPPORT 2.5 

3.10 ERGR AIDES. 0RAFTIN6 1.0 

3.20 CLERlfAL. GRAPHICS 0.5 

3.40 HiCHAMICAL LAB TECHS 1.0 

A >00 HA^jUFACTURING \.Q 

*.10 M'CH/STRUCT DEW SHOP 1.0 

10T02017 UEVEL HATLS A EOUIP HANOLINO TECHMIOUES 

1.00 T^CHNOLOGT ENGINECRIN6 3.5 

1.10 PtCHANJCAL/STRUCT ENGINEERINO 2.0 

1.20 AiRO/PERFORHANCE ENGINEERINO Q.S 

1.70 HATH A SOFTWARE ENGINEERINO 1.0 

2.0C PROJECT ENGINEERING 5.0 

2.10 STS ANALVS1S/C0NFI6 EN6R A.O 

2.20 REOTS A STS DEFINITION 1.0 

2.60 HJPIN FACTOR' A SIR EN6R 3.0 

3.00 TECHNICAL SUPPORT 3.0 

3. 10 ETGR AIDES. DRAFTING 1.0 

3.20 clerical. GRAPHICS 1.0 

3.*0 MECHANICAL LAB TECHS 1.0 

A. 00 NANUFACTURING 2.0 

\ji 1.10 NEC'4/STRUCT OEV SHOP 1.0 

A. TO TEST A CHECKOUT LAB 1.0 

107Q301T OES. ANAL. FAB. TEST INTEGRITY ASSUR KETHOOS 

1.00 rrCHNOLOGT ENGINEERING 2.0 

1.10 HECHANICAL/STRUCT ENGINEERINO 2.0 

2.00 PROJECT ENGINEERING X.O 

2.60 HJHAN FACTORS A SIN EN6R 1.0 

3.00 TECHNICAL SUPPORT 2.0 

3.10 ENGR AIDES. DRAFTING 0.5 

3.20 CLERICAL. GRAPHICS O.S 

3. AO mechanical LAO TECHS 1.0 

A. 00 manufacturing 1.0 

A. 10 NECH/STRUCT OEV SHOP 1.0 

1070 A017 OEVEL A ANALT2E BERTHING TCCHNCLOGieS 

1.00 TECHNCL06V ENGINEERING A.O 

1.10 HECHANTCAL/STRUCT ENGINEERING 2.0 

1.70 HATH A SOFTWARE EmGINCERING 2.0 

2.00 PROJECT ENGINEERING 1.0 

2.20 REQTS A AYS DEFINITION 1.0 

3.00 TECHNICAL SUPPORT 1.5 

3.10 EVGR AIDES. DRAFTING 9.5 

3.20 CLERICAL* GRAPHICS 1.0 

IGTOSOIS AA'AL. SIMULATE. TEST SOLAR ARRAY DEPLOY 

1.00 TECHNOLOGY ENGINEERING tO.O 

1.10 HECHANICAL/STRUCT ENGINEFRING 3.0 

1.20 AEMO/PCRFORMANCC ENGINEERING 1.0 

1.30 ELECTRIC POUET. ENGINEERING 3.0 
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rOTAL 

USAGE 


OUR 

AOO.O 

HAN 

DAYS 

1000.0 

HAN 

DAYS 

AOO.O 

HAN 

DAYS 

200.0 

NAN 

DAYS 

AOO.O 

HAN 

DAYS 

AOO.O 

HAN 

DAYS 

AOO.O 

NAN 

DAYS 



53 0 

1750.0 

MAN 

DAYS 

1000.0 

MAN 

2AYS 

253.0 

MAN 

DAYS 

500.0 

NAN 

OATS 

2500. 0 

HAN 

DAYS 

500.0 

MAN 

DAYS 

500.0 

NAN 

DAYS 

1500.0 

NAN 

DAYS 

1500.0 

NAN 

DAYS 

500.0 

HAN 

DAYS 

500.0 

HAN 

DAYS 

SOO.O 

NAN 

OATS 

1000.0 

MAN 

DAYS 

500.0 

NAN 

DAYS 

500.0 

HAN 

DAYS 



500 

1000.0 

HAN 

DAYS 

ICOO.O 

HAN 

DAYS 

SOO.O 

HAN 

DAYS 

500.0 

HAN 

DAYS 

1000.0 

HAN 

OATS 

250.0 

MAN 

DAYS 

250.0 

HAN 

DAYS 

500.0 

HAN 

DAYS 

500. i7 

NAN 

DAYS 

500.0 

NAN 

DAYS 



30C 

1200.0 

NAN 

DAYS 

600.0 

HAN 

DAYS 

600.0 

HAN 

DAYS 

300.0 

HAN 

DAYS 

300. C 

HAN 

DAYS 

A50.0 

NAN 

DAYS 

ISO.U 

HAN 

OATS 

300.0 

HAN 

DAYS 



500 

5000.0 

HAN 

DAYS 

1500.0 

HAN 

DAYS 

500.0 

HAN 

DAYS 

1500.0 

HAN 

OATS 


START 


ISJANGO 


ISJANOl 


ISaAMSO 


2AHARS1 


FINISH 


UJANSa 


UJANS3 


SSMRDl 


32NARS3 


sonr Noocit 


«CTIWirr 0E3CRIPTI0N DAILY 

NOOCSO/FC RCSOURCe USAGE 


l*AO ELECTRONIC ENGINEERING 2.|) 

1.80 IMOUST DESIGN A PLANT ENSR 1.0 

2.00 PROJECT ENGINEERING 7.0 

7.10 STS ANALYSIS/C0NF16 EN6R 1.0 

2.20 RESTS « STS DEFINITION 1.0 

2.40 SrSTEHS TEST FNGR 3.0 

2. SO SrSTEPS HANAGEHENT 2.0 

3.00 TECtMUCAL SUPPORT 12.0 

3.10 ENGR AIDES. DRAFTIN' 3.0 

3.20 CLERICAL. GRAPHICS 3*0 

3.40 MECHANICAL LAB lECHS 3.0 

3.SJ ELECTRICAL LAQ TECHS 3.0 

4.00 MANUFACTURING 7.0 

4.10 HECH/STRUCT OE V SHOP 3.0 

4.20 CLEC/ELECTRONIC DEV SHOP 3.0 

4.70 TEST ( CHECKOUT LAB 1.0 

lOTOGOlT DEVELOP A TEST FLUIDS CHARGING TCCHNaLOGY 

1.00 TECHNOLOGT ENGINEERING 2.0 

I.IQ NECHANICAL/STRUCT ENGINCERIND l.S 

1.30 CHEHICAL/PROCESS ENGINEERING 0.0 

3.00 TECHNICAL jUPPORT 2.0 

3.10 CVGR AIDES. DRAFTING 0.3 

r. 3.20 CLERICAL. GRAPHICS 0*3 

■v( 3.40 MECHANICAL LAB TECHS 1.0 

4.00 MANUFACTURING 1.0 

4.10 MECH/STRUCr DEV SHOP 1.0 

10707015 OEVEL PLASTIC FILM REFLEC C0N9TRUC TECH 

1.00 TECHNOLOGT ENGINEERING 1.0 

1.10 HECHANICAL/STRUCT ENOINEERINO l.C 

2.00 PROJECT ENGINEERING 1.0 

2.10 STS ANALTSIS/CONFIG ENGR 1.0 

3.00 TECHNICAL SUPPORT 2.2 

3.10 EVGR AIDES. DRAFTING 1.0 

3.20 CLERICAL. GRAPHICS 0.2 

9.40 MECHANICAL LAB TECHS 1.0 

4.00 MANUFACTURING 1.0 

4.10 MECH/STRUCT OEV SHOP 1.0 

tOTOrSlO DEVELOP CONDUCTOR DEPLOYMENT TECH 

1.00 TECHNOLOGY ENGINEERING 3.3 

1.10 NECHANICAL/STRUCT ENGINEERING 1.3 

1.30 ELECTRIC POWER ENGINEERING 1.0 

1.30 CHEHICAL/PROCCSS ENGINEERING 0.5 

1.80 INDUS! DESIGN A PLANT ENGR 0.3 

2.00 f-ROJECT ENGINEERING 2.0 

2.10 STS ANALVSIS/CONFIG ENGR l.O 

2.60 HUMAN FACTORS I SIN ENGR 1.0 

3.00 irCHNICAL SUPPORT 3.3 

3.10 EN6H AIDES. JRAFTINS 1.0 

3.20 CLERICAL. GRAPHICS 0.3 
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TOTAL 

USAGE 


OUR 

START 

FINISH 


1000. 0 

HAN 

DAYS 




500.0 

HAN 

DAYS 




3300 .0 

MAN 

DAYS 




300.0 

MAN 

DAYS 




SQQ.O 

HAN 

DAYS 




1300.0 

NAN 

DAYS 




1000.0 

NAN 

DAYS 




6000.0 

HAN 

DAYS 




1300. 0 

NAN 

DAYS 




1500.0 

MAN 

DAYS 




1300. 0 

HAN 

OATS 




1500.0 

MAN 

OATS 




3500.0 

HAN 

DAYS 




1500.0 

HAN 

DAYS 




1500.0 

NAN 

DAYS 




300.0 

MAN 

DAYS 






30 0 

ISJANOl 

11 JAN 09 


1000.0 

MAN 

DAYS 




750.0 

MAN 

DAYS 



o 

230.0 

HAN 

DAYS 




1'jOO.O 

HAN 

DAYS 



CO 

230*0 

PAN 

DAYS 



9 

230.0 

HAN 

DAYS 



fS> 

cn 

500.0 

HAN 

DAYS 




300.0 

HAN 

DAYS 




300.0 

MAN 

DAYS 



1 



30 0 

ISAUGSl 

11AU08S 


500.0 

HAN 

DAYS 




300.0 

MAN 

DAYS 




500.0 

HAN 

DAYS 




300.0 

NAN 

DAYS 




1100.0 

HAN 

OATS 




500.0 

NAN 

DAYS 




100.0 

HAN 

DAYS 




300.0 

NAN 

DAYS 




500.0 

HAN 

DAYS 




300.0 

HAN 

DAYS 






50 0 

15JAN0D 

13 JAN 02 


1730.0 

HAN 

DAYS 




730.0 

HAN 

DAYS 




300.0 

NAN 

DAYS 




250.0 

NAN 

DAYS 




250.0 

NAN 

DAYS 




1000.0 

HAN 

DAYS 




500*0 

HAN 

DAYS 




300.0 

NAN 

DAYS 




1730.0 

NAN 

DATS 




300.0 

HAN 

DAYS 




230.0 

NAN 

DAYS 





SOKT MOOe 


ACTIVITr DESCRIPTION ORILT 

ROOEsO/FE RESOURCE USAOE 

3.43 HiCHANICAL LAB *ECHS 1 .0 

3 ‘0 ELECTRICAL LAS TECHS 1.0 

A. 00 HANUFACTURINO 2.0 

A. TO TEST S CHECKOUT LAB 2.0 

10709010 OEVEL SUOARRAT S EDUIP INSTL TECH 

1.00 TECHNOLOGY ENGINEERINO A.O 

1.10 HECHANICAL/STRUCr ENOINEERINa 2.0 

1.30 ELECTHIC POtlER ENGINCERINS 0.5 

l.AO ELECTRONIC ENGINEERING O.S 

1.80 IRDUST OeSIGN S PLANT EN«R 1.0 

2.00 PROJECT engineering A.O 

2.10 SYS ANALYSIS/CONEIO ENCR 1.0 

2.20 REOTS S STS OEFINITION 1.0 

2.60 HJHAN FACTORS ( SIN ENGR 2.0 

3.00 TECHNICAL SUPPORT 3.0 

3.20 clerical. GMAPHICS 1.0 

3. AO MECHANICAL LAH TECHS 1.0 

3. SO ELECTRICAL LAB TECHS 1.0 

A. 00 MANUFACTURING 2.0 

A. 70 TEST t CHECKOUT LAB 2.0 

10.03 SPECIAL FACILITIES O.S 

10.70 SYSTEMS INTCO LAB O.S 

Am* 

M lonoeir anal. ocs. test base nobility tcchnolooies 

1.00 TiCHNOLOGT ENOINCERINB 3.S 

l.ia MECHANICALTSTRUCT CNOINCCRINO 2.0 

1.30 ELECTRIC POUER ENGINEERINO 1.0 

1.80 INOUSr ObSIGN A PLANT ENSR 0.5 

2.00 PROJECT ENGINEERING 1.0 

2.10 SYS ANALYSrS/CQNFIG ENGR 1.0 

3.00 '.iCHNICAL SUPPORT 1.0 

3.1A ENGR AIDES. DRAFTING 0.3 

3.20 CLERICAL. GRAPHICS O.S 

A. 00 MANUFACTURING O.S 

A. 10 H-:CH/$TRUCT OEV SHOP A. 3 

10.00 SPECIAL facilities 0.2 

10.60 LARGE THEKNALFVAC CHANBCH 0.2 

10711017 ANALT2C SIMULATION REOTS t TBAININO NCCM 

1.00 TECHNOLOCr ENGINEERING 1.2 

1.10 NiCHANICAL/STRUCT ENOINECRIIM 1.0 

1.70 MATH t SOFTWARE ENGINEERINO 0.2 

2.0? PROJECT CNGINCCKING 3.0 

2.10 SYS ANALTSIS/CONF 10 ENGR 1.0 

2.60 HJMAN FACTORS ( SIM FNOR 2.0 

3.00 TECHNICAL SUPPORT O.S 

3.20 clerical, graphics O.S 

lOOOlOlT ANAL C TEST ENGINE LIFE INPROVCNENTS 

1.00 TECHNQLOGT ENGINCCOINB 3.0 

1.10 NiCHANICAL/STRUCT ENOINCrRlNO 3.0 


TOTAL 

USAGE 


OUR 

300.0 

NAN 

OATS 

300. 0 

NAN 

OATS 

tooo.o 

NAN 

OATS 

i.000.0 

NAN 

OATS 



TOO 

2800. 0 

MAN 

DAYS 

lAOO.O 

HAN 

0AY3 

330. 0 

NAN 

OATS 

330.0 

MAN 

OATS 

TOO.O 

NAN 

OATS 

2000.0 

NAN 

OATS 

TOO.O 

NAN 

OATS 

TOO.O 

HAN 

OATS 

lAOO.O 

NAN 

OATS 

2100. 0 

MAN 

DAYS 

700.0 

NAN 

OATS 

700.0 

NAN 

OATS 

700.0 

NAN 

OATS 

lAOO.O 

NAN 

DATS 

lAOO.O 

NAN 

OATS 

330.0 

EOP 

OATS 

330.0 

OCC 

DAYS 



300 

1730.0 

NAN 

OATS 

1000.0 

NAN 

DATS 

300.0 

MAN 

OATS 

230.0 

NAN 

OATS 

300.0 

MAN 

OATS 

300.0 

NAN 

OATS 

300.0 

NAN 

DATS 

230.0 

MAN 

OATS 

230.0 

MAN 

DATS 

230.0 

MAN 

DAYS 

230.9 

NAN 

OATS 

100.0 

EOP 

days 

100.0 

TESTOATS 



909 

600.0 

HAN 

OATS 

300.0 

HAN 

DAYS 

100.0 

NAN 

OATS 

1300.9 

NAN 

OATS 

300.0 

NAN 

DAYS 

1000.0 

NAN 

DAYS 

230.0 

NAN 

DATS 

230.0 

NAN 

DAYS 



300 

1300.0 

NAN 

OATS 

1300.0 

NAN 

OATS 


START 


2SNAR81 


18.1 ANSe 


lA<fAN02 


18JANS0 


PINION 


lOJANOO 


ISJAOOa 


tOMNOO 


UMNOt 


PAOK M 


o 



SORT NOOK 


START 


RINISN 


PARC as 


v» 

\0 


ACriVITT 

R00€=0/FE 


1SS01027 


'.SSOtOST 


losoaotT 


isssasaT 


OeSCOIPTION 

RCSOURCC 

DAILY 

USAOE 

TOTAL 

USAOE 


OUR 

1.00 

TECHNICAL SUPPORT 

3.0 

1800.0 

HAN 

OATS 

3.10 

ETCR AIDES. ORAFTINA 

1.0 

800.0 

NAN 

OATS 

3.40 

MECHANICAL LAB TECHS 

2.0 

1000.0 

NAN 

OATS 

4.00 

MANUFACTURINO 

3.0 

1800.0 

NAN 

OATS 

4.10 

MECH/STRUCT DEW SHOP 

3.0 

1800.0 

NAN 

TATI 

RCStlARCH METHANE COHBJST A HT XPCR TECH 




300 

1.00 

TECHNOLOGY CNOINEERING 

4.0 

1200.0 

NAN 

DATS 

1.10 

MiCHANtCAL/STRUCT CNSINECRINS 

S.G 

800.0 

NAN 

DAYS 

l.SO 

CHEHICAL/PROCESS ENSINCCRINS 

1.0 

300.0 

NAN 

OATS 

3.03 

TECHNICAL SUPPORT 

2.0 

AOO.O 

NAN 

DAYS 

3.40 

MECHANICAL LAB TECHS 

2.0 

AOO.O 

NAN 

days 

4.00 

MANUFACTURING 

3.0 

800.0 

NAN 

DAYS 

4.10 

MECH/STRUCT DEV SHOP 

3.0 

800.0 

MAN 

DAYS 

CONJUCT PHASE A BOOSTER CNSINC 8TU0T 




230 

1.00 

TECHNOLOGY ENGINEERINS 

4.0 

000.0 

NAN 

0AV2 

1.10 

MECHANICAL/STRUCT ENOINCCRINS 

3.0 

AOO.O 

NAN 

OATS 

1.40 

ELECTRONIC ENGINEERINS 

1.0 

200.0 

NAN 

DAYS 

2.00 

PROJECT ENGINECRING 

3.0 

AOO.O 

NAN 

DAYS 

2.10 

STS ANALYSIS/CONFIG ENGA 

1.0 

200.0 

HAN 

DAYS 

2.20 

REQTS A SYS OEFINITION 

1.0 

200.0 

MAN 

DAYS 

2.80 

SYSTEMS MANAGEMENT 

1.0 

200.0 

MAN 

DAYS 

3.00 

TECHNICAL SUPPORT 

1.0 

200.0 

MAN 

OATS 

3.20 

CLERICAL. GRAPHICS 

1.0 

200.0 

NAN 

DAYS 

CONDUCT mLLV OESION A OPS STUDY 




880 

1.00 

TECHNOLOGY ENGINEERING 

8.8 

1378.0 

NAN 

OATS 

1.10 

MECHANICAL/STRUCT ENGINEERING 

3.0 

780.0 

NAN 

OATS 

1.20 

AERO/PERFORHANCe ENGINEERING 

1.0 

280.0 

NAN 

0AT2 

1.30 

ELECTRIC POWER ENGINEERING 

0.8 

128.0 

NAN 

DAYS 

1.40 

ELECTRONIC CNGINCERINO 

1.0 

280.0 

HAN 

DAYS 

2.00 

PROJECT CNGINCERINO 

4.0 

1000.0 

HAN 

0AT8 

2.10 

SYS ANALYSIS/CONF IS ENGR 

2.0 

800.0 

NAN 

OATS 

2.20 

REQTS A SYS OEFINITION 

1.0 

280.0 

HAN 

DAYS 

2.90 

SYSTEMS HANAGCHENT 

1.0 

280.0 

HAN 

DAYS 

3.00 

TECHNICAL SUPPORT 

8.0 

1280.0 

MAN 

0AT8 

3.10 

ENGR AIDES. DRAFTING 

l.O 

280.0 

HAN 

DATS 

3.20 

CLERICAL. GRAPHICS 

8.0 

800.0 

NAN 

OATS 

3.40 

MECHANICAL LAB TECHS 

2.0 

800.0 

NAN 

OATS 

DCS A TEST REUSABLE LH2 INSULATION 




400 

1.00 

TECHNrLOGV ENGINEERING 

4.0 

lAOO.O 

NAN 

OATS 

1.10 

MECHANICAL/STRUCT ENGINEERINS 

2.0 

BOO.O 

NAN 

OATS 

1.80 

CHCNICAL/PROCCSS ENGINEERING 

1.0 

400.0 

NAN 

OATS 

1.80 

INQUST DESIGN A PLANT ENGR 

1.0 

400.0 

NAN 

OATS 

3.00 

TECHNICAL SUPPORT 

2.0 

800.0 

NAN 

DAYS 

3.10 

ENGR AIDES. DRAFTING 

1.0 

400.0 

NAN 

DAYS 

3.40 

MECHANICAL LAB TECHS 

1.0 

400.0 

NAN 

OATH 

4.00 

MANUFACTURING 

2.0 

BOO.O 

NAN 

OATS 

4.10 

MCCH/STRUCT OCN SHOP 

2.0 

BOO.O 

NAN 

OATS 


IBJANSO 


Ajuwas 


a 8.7 AMS 


184 AIMS 


aSNARSl 


aSRARSl 


tAJANSt 


UAU881 


tsssaosT 


oes A TEST IRPNOWCO RSt APPROACHES 


80S 184 AMS U4AN8S 


018O-2538M 


SORT 


»CTt«ITV OESCRtPTlON 

<100C=0/FE RESOURCE 


1.00 TECHNOLOCV CNOINEERIRB 

1.10 RECHANtCAL/STRUCT ENOINECRINO 

1.50 CHCNICAL/PROCCSS CN6IRCERIN0 

2.00 PROJECT ENQlNrERINa 

2.10 srs ANALrSIS/CONF X6 ERGR 

3.00 TECHNICAL SUPPORT 

3.10 CTGR AIOESt ORAFTINQ 
3. AO HECHANICAL LA8 TECHS 
A. 00 HANUFACTUHING 

A. 10 nrcH/sTRucT orv shop 
A. so SPECIALTY SHOP 

I080301T oes ANAL t TEST IMPROVED lOM THRUSTERS 

1.00 TiCHNOLOGY ENGINEERINO 

1.10 MECHANICAL/STRUCT ENOtNCCRlNS 
1.30 ELECTRIC POUER CNGINCERINO 
l.AO ELECTRONIC CNGINCERINO 

1.60 PHYSICS TECHNOLOGY 

3.00 Technical support 

3.10 CRGR AIOESt ORAFTINO 
3. AO MiCHANICAL LAN TECHS 

3. 50 ELECrHlCAL LA8 TECHS 
A. 00 HANUFACTliRING 

A. 10 MiCH/STRUCT OCV SHOP 
A. 20 ckCC/ELECTTONIC OCV SHOP 
A.50 SPECIALTY SHOP 

10S0302T RESEARCH HPO THRUSTERS 

1.00 TECHNOLOGY ENGINEERINS 

1.10 MECHANICAL/STRUCT ENOINEERINS 
1.30 ELECTRIC POWER ENGINEERINS 
l.AQ ELECTRONIC ENGINEERINS 

1.60 PHTSICS TECHNOLOGY 

2.00 PROJECT ENGINEERING 

2.10 srs ANALYSIS/CONFU ENSR 

3.00 TECHNICAL SUPPORT 

3.10 ENGR Alois, r.RAFTlNO 
3. AO RECHANICAL LAB TECHS 

3. SO electrical lab TECHS 
A. 00 manufacturing 

A. 10 HiCH/STRUCT OCV SHOP 
A. 20 CLEC/CLECTRONtC OCV SHOP 
A.50 specialty SHOP 

10S0303T DEVELOP 6-OOF LOU THRUST SNtC SISORITHNS 

1.00 TECHNOLOGY CNGINCERINS 

1.20 AERO/PERFORMANCC CNGINCERINO 
l.TO HATH S SOFIUARE ENGINECSINO 

2.00 PROJECT ENGINEERINO 

2.10 SYS ANALYSIS/CONFIG ENOR 

10.00 SPECIAL FACILITIES 

10.10 LARGE SCALE COMPUTER 



DAILY TOTAL OUR START PINT OH 

USAftC USAGE 


3.0 ISOO.O HAN OATS 

2.0 1000.0 HAN DAYS 

1.0 SOO.O NAN DAYS 

1*0 500.0 HAN DAYS 

1.0 500.0 MAN DAYS 

l.S TSO.O HAN DAYS 

0.5 250.0 HAN DAYS 

1.0 500*0 MAN DAYS 

2.0 1000.0 NAN DAYS 

1.0 500.0 HAN DAYS 

1.0 500*0 NAN DAYS 

600 tSUANOO 2UUNSS 

5.0 2A00.0 HAN DAY. 

1.0 600.0 HAN DAYS 

1.0 600.0 HAN DAYS 

1.0 600.0 HAN DAYS 

1.0 600.0 MAN DAYS 

3.0 1000.0 HAM DAYS 

1.0 600.0 HAN DAYS 

1.0 600.0 NAN DAYS 

1.0 600*0 HAN DAYS 

3.0 1000.0 NAN DAYS 

t.Q 600.0 HAN DAYS 

1*0 600.0 MAN DAYS 

1.0 600.0 HAN OATS 

600 4JUNS0 2SOCTS2 

3.0 1000.0 HAN DAYS 

1.0 600.0 NAN DAYS 

0.5 300.0 HAN OATS 

0.5 300.0 HAN DAYS 

1.0 600.0 HAN DAYS 

0.5 SOO.O HAN OATS 

0.5 300.0 MAN OATS 

l.S 900.0 HAN DAYS 

0.5 300.0 NAN DAYS 

0.5 300.0 HAN DAYS 

0.5 300.0 NAN DAYS 

l.S 900.0 NAN DAYS 

0.5 300.0 HAN DAYS 

0.3 300.0 HAN DAYS 

0.3 300.0 HAN DAYS 

600 ISUANSO 

4.0 2400.0 NAN DAYS 

2.0 1200.0 HAN OATS 

2.0 1200.0 HAN DAYS 

1.0 600.0 NAN DAYS 

1.0 600.0 NAN OATS 

0.0 12.0 COP OATS 

0.0 12.0 MACH OAT 


2UUN02 


30MT NODES 


ACTIVITT OESCRIPTION DAILY 

■<OOE:=0/Fe RESOURCE USAOC 

tSaaSOAR CXTiNO solar cell 0C6RA0 TESTS TO EOTV 

1.00 rtCHNOLOGY CNOINEERINQ A.O 

1.30 LLECTRIC POUER CNGINEERINO 2.0 

1.60 PHYSICS TECHNOLOGY 2.0 

3.00 TECHNICAL SUPPORT 3.0 

3.20 CLERICAL. GRAPHICS 1.0 

3. SC ELECTRICAL LAB TECHS 2.0 

A. 00 MANUFACTURING 1.0 

A. SO SPECIALTY SHOP 1.0 

10.00 SPECIAL FACILITIES 1.5 

10.30 LARGE COMM ENVIk CHAMBER O.S 

tOaOAOlG CONDUCT FEASIBILITY TESTS OP LASER THRUSTERS 

1.00 ItCHNOLOCY ENGINEERINO 10. S 

1.20 ArRO/PCHFORHANCC ENGINEERINO 3.0 

1.30 cLECTRIC POWER ENGINEERINO 1.5 

l.AO ELECTRONIC ENCINCERING 1.5 

1.50 ChEMICAL/PROCESS CNGINECRINS 1.5 

1.60 PHYSICS TECHNOLOGY 3.0 

3.00 TECHNICAL SUPPORT A.S 

3.10 ENGR AIDES. DRAFTING 1.5 

3. AO MECHANICAL LAB TECHS l.S 

3. 50 ELECTRICAL LAB TECHS 1.5 

A. 00 MANUFACTURING A.S 

A. 10 HiCH/STRUCT OEV SHOP 1.5 

A. 20 ELEC/ELCCTRONIC OEV SHOP l.S 

A. 50 SPECIALTY SHOP 1.5 

10005015 CONOUCr INTEG OES A OPS STUDY OP SPACE BASINS 

1.00 TECHNOLOGY ENGINEERINO 2.0 

1.10 MECHANICAL/STRUCT ENOINEERINS 2.0 

2.00 PROJECT ENGINEERING 5.0 

2.10 SYS ANALTSIS/CONFie ENSR 2.0 

2.20 REQTS S STS DEFINITION 1.0 

2.50 SYSTEMS MANAGEMENT 1.0 

2.60 HJMAN FACTORS A SIN ENGR 1,0 

3.00 TECHNICAL SUPPORT 3.5 

3.10 ENGR AIDES. ORAFTIN8 1.0 

3.20 CLERICAL. GRAPHICS 2.0 

3. AO MECHANICAL LAB TECHS 0.5 

10006017 ANALYZE SEA^BASEO LAUNCH SITE 

1.00 TECHNOLOGY ENGINECRING 5.0 

1.10 MECHANICALFSTRUCr ENGINEERINO 1.0 

1.20 A:RO/PERFORMANCE CNGINEERINB O.S 

1.30 ELECTRIC POWER ENGINEERINO 1.0 

l.AO ELECTRONIC ENGINEERING 0.5 

l.ao INOUST DESIGN A PLANT ENGR 1.0 

1.50 CIVIL A FACILl TIES ENGINEERINO 1 .O 

2.00 PROJECT ENGINEERING 5.0 

2.10 STS ANALVSIS/CONFIG ENGR 2.0 


PAOE 2»' 


TOTAL 

USAGE 


OUN 



500 

2000.0 

NAN 

DAYS 

1000.0 

MAN 

DAYS 

1000.0 

HAN 

DAYS 

1500.0 

NAN 

DAYS 

500.0 

MAN 

DAYS 

1000.0 

MAN 

DAYS 

500.0 

HAN 

OATS 

500.0 

NAN 

DAYS 

250.0 

EOP 

DAYS 

250.0 

TESTOAYS 



AOO 

A200.0 

NAN 

DAYS 

1200*0 

NAN 

OATS 

600.0 

NAN 

DAYS 

600.0 

PAN 

DAYS 

600.0 

HAN 

DAYS 

1200.0 

HAN 

DAYS 

laoo.o 

NAN 

DAYS 

600.0 

NAN 

DAYS 

600.0 

NAN 

DAYS 

600.0 

MAN 

DAYS 

IHOO.O 

HAN 

DAYS 

600.0 

NAN 

OATS 

600*0 

NAN 

DAYS 

600.0 

NAN 

DAYS 



20 0 

AOO.O 

NAN 

DAYS 

AOO.O 

NAN 

OATS 

1000.0 

NAN 

OATS 

AOO.O 

HAN 

OAV.t 

200.0 

MAN 

OA.VS 

200.0 

HAN 

DAYS 

200.0 

NAN 

DATS 

700.0 

nan 

DAYS 

200.0 

NAN 

DAYS 

AOO.O 

NAN 

DAYS 

100.0 

NAN 

OATS 



350 

1750.0 

NAN 

OATS 

350.0 

NAN 

DATS 

175.0 

NAN 

DAYS 

350.0 

NAN 

DAYS 

1T5.0 

MAN 

OATS 

350.0 

NAN 

OATS 

350.0 

NAN 

OATS 

1750.0 

NAN 

OATS 

700.0 

NAN 

OATS 


START 


2SNAR01 


ISUANOO 


ISilANM 


ISJANSO 


FINISH 


22NAROS 


laAuooi 


8S0CTB0 


S4UNS1 


SORT NOOe 


ACTIVITY IIESCRIPTION DAILY 

ROOesO/FC RESOURCE USAGE 


2.20 REQTS C STS DEFINITION 1.0 

2. 50 STSTCNS NANA6CNENT 1.0 

2.60 HJHAN FACTORS ( SIN ENSR 1.0 

3.00 TECHNICAL SUPPORT 2.0 

3.10 EN6R AIDES. DRAFTING 1.0 

3.20 CLERICAL. GRAPHICS 1.0 

1090101T FAB ( TEST SAMPLES OF SHEET CONO MfTM COATINGS 

1.00 TECHNOLOGY ENGINEERING 3.0 

1.10 HiCHANICAL/STRUCT ENGINEERING 1.0 

1.30 ELECTRIC POUER ENGINEERING 1.0 

1.50 CHEHICAL/PROCESS ENGINEERING 1.0 

3.00 TECHNICAL SUPPORT 2.0 

3.10 ENGR AIDES. DRAFTING 1.0 

3. AO HECHANICAL LAB TECHS 1.0 

1090102B ANAL ( TEST CONDUCTOR STRUCT SUPPORT 

1.00 technology engineering 4.0 

1.10 mechanical/struct engineering 2.0 

1.30 ELECTRIC POUER ENGINEERING 1.0 

1.60 PHYSICS TECHNOLOGY 1.0 

3.00 TECHNICAL SUPPORT 2.0 

3.40 HECHANICAI. LAR TECHS 1.0 

3. 50 electrical LAO TECHS 1.0 

4.00 MANUFACTURING 1.0 

4.10 MiCH/STR'JCT OE V SHOP 1.0 

10902010 OEYEL t EMPLOY OETAILCO TRANSIENT ANAL NOOELS 

1.00 TECHNOLOGY ENGINEERING 7.0 

1.10 MECHANKALTSTRUCT ENGINEERING 1.0 

1.30 ELECTRIC POUER ENGINEERING 3.0 

1.60 PHYSICS TECHNOLOGY 1.0 

l.TO MATH t SOFTWARE ENGINEERING 2.0 

2.00 PROJECT ENGINEERING 2.0 

2.10 SYS ANALYSIS/CONFIG ENGR 1.0 

2.50 SYSTEMS MANAGEMENT 1.0 

10903010 OES ANAL t TEST HV INSULATORS G STANDOFFS 

1.00 TECHNOLOGY ENGINEERING 4.0 

1.10 MECHANICAL/STRUCT ENOINEERINO 1.0 

1.30 ELECTRIC POUER ENGINEERINS 2.0 

1.50 CHEHICAL/PROCESS ENOINEERINO 1.0 

3.00 TECHNICAL SUPPORT 1.0 

3.40 MECHANICAL LAB TECHS 1.0 

4.00 MANUFACTURING 2.0 

4.10 HECH/STRUCT OEV SHOP 1.0 

4.20 ELEC/CLECTRONIC OEV SHOP 1.0 

10.00 SPECIAL FACILITIES 0.!* 

10.20 SMALL COMB CNVIR CHAMBER 0.9 

10904018 IDENTIFY ANAL C TEST INSULATION NATLS 

1.00 TECHNOLOCT ENGINEERING 2.0 


TOTAL 

USAGE 


OUR 


START 


FINISH 


PAse a* 


350.0 

NAN 

DATS 

350.0 

MAN 

OATS 

350.0 

MAN 

DAYS 

700.0 

MAN 

DAYS 

350.0 

NAN 

DAYS 

350.0 

NAN 

DAYS 



50 0 

1900.0 

NAN 

days 

500.0 

HAN 

DAYS 

500.0 

NAN 

DAYS 

500.0 

MAN 

DAYS 

1000.0 

NAN 

DAYS 

500.0 

HAN 

DAYS 

500.0 

NAN 

DAYS 



30 0 

1200.0 

HAN 

DAYS 

600.0 

NAN 

DAYS 

300.0 

MAN 

DAYS 

300.0 

NAN 

DAYS 

600.0 

MAN 

OATS 

300.0 

NAN 

DATS 

300.0 

NAN 

DAYS 

300.0 

HAN 

DAYS 

300.0 

MAN 

DAYS 



500 

3500.0 

MAN 

DAYS 

500.0 

NAN 

DAYS 

1500.0 

MAN 

DAYS 

500.0 

NAN 

DAYS 

1000.0 

NAN 

DAYS 

1000.0 

NAN 

DAYS 

500.0 

MAN 

DAYS 

500.0 

NAN 

DAYS 



350 

1400.0 

NAN 

DAYS 

350.0 

NAN 

DAYS 

7U0.0 

NAN 

DAYS 

350.0 

NAN 

DAYS 

390.0 

HAN 

DAYS 

350.0 

MAN 

DAYS 

700.0 

MAN 

OATS 

350.0 

MAN 

DAYS 

350.0 

MAN 

DAYS 

1T9.0 

COP 

DAYS 

175.0 

TESTOATS 



700 

1400.0 

NAN 

OATS 


19UAM80 UJAMSa 


14JANS2 aSNAPSa 


19JAN80 UJAN82 


4UUN80 aaocTSt 


19UAN88 aocTsa 


r;oi(T Nooes 


ACTIVITV DESCRIPTION OAILT 

•fOOC = 0/FC RESOURCE USAGE 


l.to RECHANICAL/STRUCr ENGINEERING I.O 

1.30 ELECTRIC POWER ENGINEERING 0 .S 

1.50 CHENILAL/PROCESS ENGINEERING O.S 

3.00 TECHNICAL SUPPORT 1.0 

3. AO NECHANICAL LAB TECHS 0.9 

3.50 ELECTRICAL LAB TECHS 0.9 

A. 00 MANUFACTURING 0.9 

A. 20 ELEC/ELECTRONIC OEV SHOP O.S 

10.00 SPELIAL FACILITIES 0.9 

10.20 SMALL COMB ENtfIR CHAMBER 0.9 

1I90901S DESIGN LIGHTWEIGHT LIG CCOL XFORNRRS 

1.00 TECHNOLOGY ENGINEERING 3.9 

1.10 mechanical/struct engineering 1.0 

1.30 ELECTRIC POWER ENGINEERING 2.0 

l.AO ELECTRONIC ENGINEERING 0.9 

3.00 TECHNICAL SUPPORT 1.0 

3.10 EN6R AIDES. DRAFTING 0.9 

3.20 CLERICAL. GRAPHICS 0.9 

10909028 TEST LIGHTWEIGHT LIQUID COOLED TRANSFOR'ieRS 

1.00 TECHNOLOGY ENGINEERING 2.0 

1.10 MECHANICAL/STRUCT ENGTNECRXNS 1.0 

1.30 ELECTRIC POWER ENGINEERING 1.0 

3.00 TECHNICAL SUPPORT 3.0 

3.10 ENGR AIDES. DRAFTING 1.0 

3. AO MECHANICAL LAB TECHS 1.0 

3.90 ELECTRICAL LAB TECHS 1.0 

A. 00 MANUFACTURING 1.0 

A. 20 ELEC/ELECTRONIC DEV SHOP 1.0 

10909038 PERFORM SUBSTS DES STUDY OF PUR PROCESSORS 

1.00 TECHNOLOGY ENGINEERING A.O 

1.10 MECHANICAI/STRUCT ENGINEERINO 1.0 

1.30 ELECTRIC POWER ENGINEERINO 2.0 

l.AO ELECTRONIC ENGINEERING 0.9 

1.60 PHYSICS TECHNOLOGV 0.9 

3.00 TECHNICAL SUPPORT 1.0 

3.10 ENGR AIDES. DRAFTING 0.9 

3.20 CLERICAL* GRAPHICS 0.9 

1I9990AS PCR<^ORN DESIGN STUDY OF SFLtT PROC i SC 018TR 

1.00 TECHNOLOCr ENClNEt'RlNG 3.9 

1.10 MECHANICAL/STRUCT ENGINEERING 1.0 

1.30 ELECTRIC POWER ENGINEERING 2.0 

l.AO ELECTRONIC ENGINCeRlNC 0.9 

3.0G TECHNICAL SUPPORT 1.0 

3.10 ENGR AIDES. DRAFTING 0.9 

3.20 CLERICAL. GRAPHICS 0.9 


1090601G DESIGN ( ANALYZE CIRCUIT BREAKERS 

1.00 TECHNOLOGY ENGINEERING 


0.0 


TOTAL 

USAGE 


OUR 


ST ART 


FINISH 


PAGE 2T 


700.0 

NAN 

OATS 

350.0 

MAN 

DATS 

350.0 

MAN 

OATS 

700.0 

NAN 

OATS 

390.0 

NAN 

OATS 

390. 0 

MAN 

OATS 

390.0 

MAN 

DATS 

390.0 

HAN 

OATS 

390.0 

EQP 

OATS 

390.0 

TESTOATS 



200 

700.0 

man 

OATS 

200.0 

NAN 

OATS 

AOO.O 

MAN 

OATS 

100 .0 

HAN 

OATS 

200.0 

MAN 

OATS 

100.0 

HAN 

OATS 

100.0 

MAN 

OATS 



490 

900.0 

NAN 

OATS 

490.0 

NAN 

OATS 

490.0 

MAN 

OATS 

1390.0 

HAN 

OATS 

490.0 

HAN 

OATS 

490.0 

NAN 

OATS 

490.0 

HAN 

OATS 

490.0 

HAN 

OATS 

490.0 

MAN 

OATS 



200 

600.0 

NAN 

OATS 

200.0 

MAN 

DAYS 

400.0 

HAN 

OATS 

100.0 

RAN 

OATS 

100.0 

NAN 

OATS 

200.0 

nan 

OATS 

100.0 

NAN 

OATS 

100.0 

HAN 

DAYS 



200 

700.0 

KAN 

DAYS 

200.0 

NAN 

DAYS 

400.0 

NAN 

DAYS 

100.0 

NAN 

DAYS 

200.0 

HAN 

DAYS 

100.0 

MAN 

DAYS 

100.0 

NAN 

DAYS 



200 

soo.o 

NAN 

DAYS 


19JANSG 


24OCTG0 


4 JUNGS 


aoocrso 


ISJANSi 


SSOCTGO 


UAUGG2 


29NARS1 


UAUGSl 


asocroG 


»-• 

? 

r>9 

oi 


SORT NQRC 


tCTtVITT OCSCRIPTION DAILY 

R00E=0/fe RCSOURCC USAOE 


1»1G HeCHANICAL/STRUCT eRGINCCRINO 1.0 

1.10 ELECTRIC POWER CN6INEERIN6 2.0 

1.40 ELECTRONIC ENGINEERING O.S 

1.6C PHYSICS TECHNOLOGY O.S 

3.00 TECHNICAL SUPPORT 1.0 

3.10 EWCR AIDES. DRAFTING O.S 

3.20 CLERICAL. GRAPHICS O.S 

10906028 FA8 A TEST PROMISING CKT BRKR OCSIGNS 

1.03 TECHNOLOGY ENGINEERING 7.S 

1.10 NECHANTrAL/STRUCT ENGINEERING 2.0 

1.30 ELECTRTr POWER ENGINEERING 4.0 

1.40 ELECTOONIC ENGINEERING 1.0 

1.69 FHVSIC3 TECHNOIOGV O.S 

2.00 PROJECT ENGINEERING 4.0 

2.10 STS ANALYStS/CONFIG EN6R 1.0 

2.40 STSrCHS TEST ENGR 2.0 

2. 50 STSTEHS HANAGCHENT 1.0 

3.00 TECHNICAL SUPPORT S.O 

3.10 ENGR AIDES. DRAFTING 1.0 

3.40 MECHANICAL LAB TECHS 2.0 

3. 50 ELECTRICAL LA8 TECHS 2.0 

^ 4.00 MANUFACTURING 6.0 

£ 4.10 NCCHFSTRUCT OE Y SHOP 2.0 

^ 4.20 ELEC/ELECTRONIC DEW SHOP 4.0 

10907018 ANAL A SIMULATE EMI A MOO PWR STS OCSIGNS 

1. 00 TECHNOLOCr ENGINEERING 6.0 

1.30 ELECTRIC POWER ENGINEERING 2.0 

1.40 ELECTRONIC ENGINEERING 2.0 

1.70 HATH A SOFTWARE ENGINEERING 2.0 

3.00 TECHNICAL SUPPORT 2.0 

3.10 EYGR AIDES. DRAFTING 1.0 

3.20 CLERICAL. GRAPHICS 1.0 

10908018 LIFE A VAC TEST HV SLIPRING TCCH 

1.00 TECHNOLOGY ENGINEERING 4.0 

1.10 MECHANICAL7STRUCT ENGINEERING 1.0 

1.30 ELECTRIC POWER ENGINEERING 2.0 

1.50 CHEMIC AL/PROCESS ENGINEERING 1.0 

3.00 TECHNICAL SUPPORT 1.0 

3.40 MECHANICAL LAB TECHS 1.0 

4.00 MANUFACTURING 2.0 

4.10 MECH7STRUCT DEV SHOP 1.0 

4.20 ELEC/ELECTRONIC DEV SHOP 1.0 

10.00 SPECIAL FACILITIES O.S 

10.20 SHALL COMB ENVIR CHAMBER O.S 

11001019 REVIEW A ANAL S/C CHARGING EFFECTS 

1. 00 TECHNOLOGT ENGINEERING 3.S 

1.30 ELECTRIC POWER ENGINEERING O.S 

1.60 PHTSICS TECHNOLOGY 2.0 
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TOTAL 

USAGE 


OUR 

START 

FINISH 


200.0 

NAN 

OATS 




400.0 

HAN 

OATS 




100.0 

NAN 

OATS 




100.0 

MAN 

DAYS 




200.0 

HAN 

DAYS 




100.0 

MAN 

DAYS 




100.0 

MAN 

DAYS 






400 

240CTBB 

2«IUM62 


3000.0 

KAN 

DAYS 




800.0 

HAN 

DAYS 




1600.0 

MAN 

DAYS 




400.3 

HAN 

DAYS 




200.0 

MAN 

DAYS 




1600.0 

MAN 

DAYS 




400.0 

MAN 

DAYS 




ROO.O 

MAN 

DAYS 




400*0 

MAN 

DAYS 




2000.0 

MAN 

DAYS 




400.0 

HAN 

OATS 




800.0 

NAN 

DAYS 



00 

o 

800.0 

NAN 

DAYS 



r 

2400. 0 

MAN 

DAYS 



tn 

800.0 

NAN 

DAYS 




1600.0 

HAN 

DAYS 



h- • 









400 

ISUANGO 

12AUGG1 


2400.0 

NAN 

DAYS 




80R.0 

NAN 

DAYS 




BOO.O 

HAN 

DAYS 




800.0 

HAN 

DAYS 




800.0 

NAN 

DAYS 




400.0 

HAN 

DAYS 




400.0 

HAN 

DAYS 






800 

1SUAN80 

22NAR83 


3200.0 

MAN 

DAYS 




800.0 

NAN 

DAYS 




1600.4 

MAN 

DAYS 




890.0 

NAN 

DAYS 




BOO.O 

HAN 

DAYS 




800.0 

MAN 

DAYS 




1600.0 

MAN 

DAYS 




800.0 

HAN 

DAYS 




BOO.O 

HAN 

DAYS 




400.0 

EOP 

DAYS 




400.0 

TESTOAYS 






300 

ISJANGO 

UJANB2 


1750.0 

HAN 

DAYS 




250.0 

NAN 

DAYS 




1000. 0 

MAN 

DAYS 





SORT NOOC 


•CTIWITY OeSCRIPTION DAILY 

>iooe;=o/fc resource usase 


1.70 RATH A SOFTWARE eNGINEERINQ 1.0 

2. U0 PROJECT ENGINEERIM6 1.0 

2.10 SYS ANALYSIS/CONFIG EMGR 1.0 

3.00 TECHNICAL SUPPORT 1.0 

3.20 CLERICAL* GRAPHICS 1.0 

11001029 CONDUCT CHAMBER TESTS OF S/C CHARGING 

1.00 TECHNOLOGY ENGINEERING 3.0 

1.10 HECHAN ICAL/STRUCT ENGINEERING 1.0 

1.30 ELEC1RIC POWER ENGINEERING 1.0 

1.60 PHYSICS TECHNOLOGY 1.0 

3.00 TECHNICAL SUPPORT 3.0 

3.10 ENGR AIDES* DRAFTING 1.0 

3. AO MECHANICAL LAB TECHS 1.0 

3. SO ELECTRICAL LAB TECHS 1.0 

A. 00 HANUFACTUR'NG 2.0 

A. 10 HECH/STRUCr OEV SHOP 1.0 

A. 20 ELEC/ELECTRONIC OEV SHOP 1.0 

10.00 SPECIAL FACILITIES 0.9 

10.30 LARGE COHB ENVIR CHANGER 0.9 

11003010 ANALYZE MAGNE1 IC FIELD t TORQUE EFFECTS 

1.00 TECHNOLOGY ENGINEERING 3.9 

1.30 ELECTRIC POWER ENGINEERING 0.9 

1.60 PHYSICS TCCHNDLOGV 2*0 

1.70 NATH « SOFTWARE ENGINEERING 1.0 

2.00 PROJECT ENGINEERING 1.0 

2.10 SYS ANALYSIS/CONFIG ENGR 1.0 

3.00 TECHNICAL SUPPORT 1.0 

3.20 CLERICAL* GRAPHICS 1.0 

1100A019 ANALYZE SPACE PLASMA EFFECTS 

1.00 TECHNOLOGT ENGINEERING 3.9 

1.30 ELECTRIC POWER ENGINEERING 0.9 

l.GO PHYSICS TECHNOLOGY 2.0 

1.70 NATH G SOFTWARE ENC-INCER1N6 1.0 

2.00 PROJECT ENGINEERING 1.0 

2.10 SYS ANALYSIS/CONFIG ENGR 1.0 

3.00 TECHNICAL SUPPORT 1.0 

3.20 CLERICAL* GRAPHICS 1.0 

1100A029 CONDUCT ANALYTICAL ASSESSNT OF THRUSTER EFFECTS 

1.00 TECHNOLOGY ENGINEERING 3.9 

1.30 ELECTRIC POWER ENGINEERING 0.9 

1.60 PHYSICS TECHNOLOGY 2.0 

1.70 MATH S SOFTWARE ENGINEERING 1.0 

2.00 PROJECT ENGINEERING 1.0 

2.10 SYS ANALYSIS/CONFIG ENGR 1.0 

3.00 TECHNICAL SUPPORT 1.0 

3.20 CLERICAL* GRAPHICS 1.0 


iiioioia 


CONDUCT SILICON TECHNOLOGY ASSESSMENT 
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TOTAL 

USAGE 


OUR 

500.0 

NAN 

DAYS 

SOt.O 

NAN 

DAYS 

500.0 

MAN 

DAYS 

500.0 

MAN 

DAYS 

500.0 

MAN 

DAYS 



20 0 

600.0 

HAN 

DAYS 

200.0 

HAN 

DAYS 

200.0 

NAN 

DAYS 

200.0 

HAN 

OATS 

600.0 

HAN 

DAYS 

200.0 

MAN 

DAYS 

200.0 

HAN 

DAYS 

200.0 

HAN 

DAYS 

AOO.O 

HAN 

DATS 

200.0 

NAN 

DAYS 

200.0 

HAN 

DAYS 

103.0 

EOP 

DAYS 

100.0 

TESTOAVS 



300 

1050.0 

HAN 

DAYS 

150.0 

MAN 

DAYS 

600.0 

HAN 

DAYS 

300.0 

HAN 

DAYS 

300.0 

NAN 

DAYS 

300.0 

HAN 

DAYS 

300*0 

MAN 

DAYS 

300.0 

MAN 

OATS 



300 

1030.0 

MAN 

OATS 

150.0 

NAN 

DAYS 

600*0 

HAN 

DAYS 

300*0 

MAN 

DAYS 

300*0 

NAN 

DAYS 

300*0 

HAN 

DAYS 

300*0 

HAN 

DAYS 

300*0 

HAN 

DAYS 



790 

2625*0 

MAN 

DAYS 

379*0 

MAN 

DAYS 

1900*0 

NAN 

DAYS 

750*0 

HAN 

DAYS 

750*0 

HAN 

DAYS 

790*0 

HAN 

DAYS 

790*0 

NAN 

DAYS 

790*0 

NAN 

DAYS 


START 


14JANG2 


19JAN00 


19JAN80 


26NARU 


FINISH 


210CT82 


2SNAR81 


29NARS1 


20NAR8G 


60 20NAVS9 21AU8G9 


3H\ 


SORT MOOT. 


ACTtVirV OESCRXPTION OAILV 

ROOC=0/Ff RCSOURCe USAOC 


l.OC TiCHNOLOCV ENCXNtCRINC 1.0 

1.30 ELECTRIC POWER EMG1«4EERIN6 1.0 

2.00 PROJECT ENGINEERING 4.0 

2.10 STS ANALTStS/CONFIG EN6R 2.0 

2.20 RIOTS 4 STS DEFINITION 1.0 

2.50 STSTENS MANAGEHENT 1.0 

11101028 CONDUCT GALLIUM TECHNOLOGT ASSCSSMCNT 

1.00 TECHNOLOGY ENGINEERING 1.0 

1.30 ELECTRIC POWER ENGINEERING 1.0 

2.00 PROJECT ENGINEERING 4.0 

2.10 SYS ANALYSIS/CONFIG ENGR 2.0 

2.20 RiOTS C SYS DEFINITION 1.0 

2.50 STSTENS MANAGEMENT 1.0 

11101035 EVAL ft ASSESS BENEFITS ft TECH RCAOINCSS 

1.00 TECHNOLOGY ENGINEERING 1.0 

1.30 ELECTRIC POWER ENGINEERING 1.0 

2.00 PROJECT ENGINEERING 4.0 

2.10 SYS ANALVStS/CONFIG EN6R 2.0 

2.20 REQTS ft SYS OEFINITICN 1.0 

2.50 SYSTEMS MANAGEMENT 1.0 

11102015 DESIGN ft SYS ANALYSIS OF THERMAL ENGINE SPSS 

1.00 TECHNOLOGY ENGINEERING 2.0 

1.10 HECHANICAL/STRUCT ENGINEERING 1.0 

1.70 MATH ft SOFTWARE ENGINEERING 1.0 

2.00 PROJECT ENGINEERING 1.0 

2.10 STS ANALYSIS/CONFIG ENGR l.O 

3.00 TECHNICAL SUPPORT 1.5 

3.10 ENGR AIOES» ORAFTING 1.0 

3.20 CLERICAL. GRAPHICS 0.5 

10.00 SPECIAL FACILITIES 0.0 

10.10 LARGE SCALE COMPUTER 0.0 

11102U2S THERMAL ENGINE ASSESSMENT 

1.00 TECHNOLOGY ENGINEERING 2.0 

1.10 NECHANICAL/STRUCT ENGINEERING 1.0 

1.70 MATH ft SOFTWARE ENGINEERING 1.0 

2.00 PROJECT ENGINEERING 1.0 

2.10 SYS ANALYSIS/CONFIB ENGR 1.0 

3.00 TECHNICAL SUPPORT 1.5 

3.10 ENGR AIDES. 0RAFTIN3 1.0 

3.20 CLERICAL. GRAPHICS 0.5 

10.00 SPECIAL FACILITIES 0.0 

10.10 LARGE SCALE COMPUTER 0.0 

11102030 THERHAL/FLUIO SYSTEMS OVERALL ASSESSMENT 

1.00 TECHNOLOGY ENGINEERING 2.0 

1. 10 NECHANICAL/STRUCT ENGINEERING 1.0 

1.70 HATH ft SOFTWARE ENGINEERING 1.0 

2.00 PROJECT ENGINEERING 1.0 
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TOTAL 

USAGE 


OUR 

60.0 

NAN 

OATS 

60.0 

NAN 

DAYS 

240.0 

MAN 

OATS 

120.0 

NAN 

DAYS 

60.0 

MAN 

OATS 

60.0 

HAN 

DAYS 



60 

60.0 

NAN 

DAYS 

60.0 

NAN 

DAYS 

240.0 

MAN 

DAYS 

120.0 

NAN 

DAYS 

60.0 

HAN 

OATS 

60.0 

HAN 

OATS 



60 

60.0 

MAN 

DATS 

60.0 

NAN 

DAYS 

240.0 

NAN 

OATS 

120.0 

NAN 

OATS 

60.0 

HAN 

OATS 

60.0 

NAN 

DAYS 



300 

600.0 

NAN 

OATS 

300.0 

NAN 

DAYS 

300.0 

NAN 

OATS 

300.0 

NAN 

DATS 

300.0 

MAN 

DAYS 

450.0 

NAN 

DAYS 

300.0 

NAN 

OATS 

150.0 

HAN 

OATS 

3.0 

EOP 

DAYS 

3.0 

MACH OAT 



100 

200.0 

NAN 

OATS 

100.0 

HAN 

DATS 

100.0 

HAN 

DAYS 

100.0 

NAN 

OATS 

100.0 

HAN 

OATS 

150.0 

NAN 

DATS 

100.0 

NAN 

OATS 

50.0 

HAN 

DATS 

l.O 

EQP 

DATS 

1.0 

NACH DAY 



190 

30 0.0 

NAN 

OATS 

150.0 

NAN 

DAYS 

150.0 

MAN 

OATS 

150.0 

NAN 

DAYS 


START 


20NAVS5 


2GNAT0S 


1S4ANG0 


lOAUSSR 


8JANS9 


FINISH 


21AU009 


aAWSSS 


SSNAROl 


7JANBS 


TAWS8S 


S3XT N00e» 


Acnvirr description oailv 

N00C=0/FE RESOURCE USA6C 


2.10 STS ANALVSIS/CONFIS ENOR 1.0 

3.00 TECHNICAL SUPPORT 1.5 

3.10 ENGR AIOESt ORAFTINO 1.0 

3.20 CLERICALt GRAPHICS 0.5 

10.00 SPECIAL FACILITIES 0.0 

10.10 LARGE SCALE COMPUTER 0.0 

11105019 evaluate POUER XMSN TECH IN STS STUOIES 

1.00 TECHNOLOGY ENGINEERINO 7.0 

1.10 HECHANICAL/STRUCT ENOINECRINO 2.0 

1.30 ELECTRIC POWER ENGINEERINS 2.0 

1.40 ELECTRONIC ENGINEERING 5.0 

2.00 PROJECT ENGINEERING 2.0 

2.10 STS ANALVSIS/CONFIG EN6R 2.0 

3.00 TECHNICAL SUPPORT 2.0 

3.10 ENGR AIDES. DRAFTING 1.0 

3.20 CLERICAL* GRAPHICS 1.0 

11105029 ASSESS A COMPARE POUER KNSN TECH 

1.00 TECHNOLOGY ENGINEERING 7.0 

1.10 MECHANICAL/STRUCT ENGINEERINS 2.0 

1.50 ELECTRIC POWER ENGINEERING 2.0 

1.40 ELECTRONIC ENGINEERING 5.0 

2.00 PROJECT ENGINEERING 2.0 

2.10 STS ANALTSIS/CONFIG ENGR 2.0 

5.00 TECHNICAL SUPPORT 2.0 

3.10 ENGR AIOESt DRAFTING 1.0 

3.20 Clerical* graphics i.o 

1X103050 TRADE OFF NPTS EFF* NASS* RCLIABt ETC 

1.00 TECHNOLOGY ENGINEERINS 4.P 

1.40 electronic ENGINEERING 5.0 

l.TO NATH A SOFTWARE ENGINEERING 1.0 

2.00 PROJECT ENGINEERING 4.0 

2.10 STS ANALYSIS/CONFIG ENGR 2.0 

2.20 REQTS A STS OEFINITION 2.0 

3.00 technical support 2.0 

3.10 ENGR AIDES* DRAFTING 1.0 

3.20 CLERICAL* GRAPHICS 1.0 

11104018 ASSESS STRUCTURES TECNOLOST 

1.00 TECHNOLOGT ENGINEERING l.G 

1.10 NECHANICAL/STRUCT ENGINEERINS l.S 

2.00 PROJECT ENGINEERING 5.0 

2.10 STS ANALTSIS/CONFIG ENGR 2.0 

2. 50 STSTENS KANAGENCNT 1.0 

5.00 TECHNICAL SUPPORT 0.5 

3.20 CLERICAL* GRAPHICS 0.9 

11104028 PER-ORN DETAILED STRUC DESIGN S TRADEOFF 

1.00 TECHNOLOGY ENGINEERING 2.0 

1.10 NECHANICAL/STROCT ENGINEERINS 2.0 


PA8E SI 


TOTAL 

USAGE 


OUR 

150.0 

NAN 

OATS 

225.0 

NAN 

OATS 

150.0 

HAN 

DAYS 

75.0 

HAN 

DAYS 

l.S 

EOP 

DAYS 

1.5 

MACH OAV 



750 

5250.0 

HAN 

DAYS 

1500.0 

HAN 

DAYS 

1500.0 

KAN 

OATS 

2250.0 

HAN 

DAYS 

1500.0 

HAN 

OATS 

1500.0 

M'N 

OATS 

1500.0 

HAN 

OATS 

750.0 

HAN 

OATS 

750.0 

HAN 

DAYS 



60 

420.0 

NAN 

DAYS 

120.0 

NAN 

DAYS 

120.0 

MAN 

DAYS 

180.0 

NAN 

OATS 

120.0 

NAN 

DAYS 

120.0 

HAN 

OATS 

120.0 

NAN 

DAYS 

60.0 

HAN 

DAYS 

60.0 

HAM 

DAYS 



200 

800.0 

HAN 

DAYS 

600.0 

NAN 

OATS 

200.9 

NAN 

DAYS 

800.0 

NAN 

OATS 

400.0 

NAN 

DAYS 

400.0 

NAN 

DAYS 

400.0 

NAN 

DAYS 

200.0 

NAN 

DAYS 

200.0 

NAN 

DAYS 



60 

60.0 

NAN 

OATS 

60.0 

NAN 

OATS 

180.0 

NAN 

DAYS 

120.0 

HAN 

DAYS 

60.0 

HAN 

DAYS 

30.0 

HAN 

OATS 

30.0 

NAN 

OATS 



250 

500.0 

HAN 

DATS 

900.0 

NAN 

OATS 


START 


23NARS3 


SJANS6 


12JAN8S 


240CT8S 


I9JANS0 


FINISH 




1APR8S 


aOCTSS 


29JANS4 


MJANSl 


SORT NOOe 


«crivirT ocscRiPTiON daily 

ROOEsO/FC RESOURCE USAGE 


2.00 PROJECT ENGINEERING I.O 

2.10 srs ANALY SIS/CONF IG ENCR 1.0 

9.00 TECHNICAL SUPPORT l.S 

3.10 ENGR Aioest DRAFTING 1.0 

3.20 CLERICAL. GRAPHICS 0.5 

ltlO«?::.S ANAL « EVAL ALTERNATE NECH/ELEC ROTARY JOINTS 

1.00 TECHNOLOGY ENGINEERING 2.0 

1.10 MECHANICALFSTRUCT ENGINEERIN* 2.0 

2.00 PROJECT ENGINEERING 2.0 

2.10 SYS ANALYSIS/CONFIG ENGi 2.0 

3.00 TECHNICAL SUPPORT 1.0 

3.10 EN6R AIDES. DRAFTING 1.0 

11105018 SET DESIGN ALL0UA8LES t OTHER CRITERIA 

1.00 TECHNOLOGY ENGINEERING 2.0 

1. 10 HECHANICAL/STRUCT ENGINEERIN8 2.0 

2.00 Pr'.OJCCT ENGINEERING 2.0 

2.10 SYS ANALYSIS/CONFIG EN6R 1.0 

2.50 SYSIEHS HANAGEHENT l.C 

11105028 ASSESS MATERIALS TECHNOLOGIES 

1.00 TECHNOLOGY ENGINEERING 1.0 

-P- 1.10 HECHANlCAL/STRUCr ENGINEERING 1.0 

2.00 PROJECT ENGINEERING 2.0 

2.10 SYS ANALYSIS/CONFIG EN6R 1.0 

2.50 SYSTEMS HANAGEHENT 1.0 

3.00 TECHNICAL SUPPORT 0.5 

3.20 CLERICAL. GRAPHICS 0.5 

tllOGOlB ANALY2E APPLICATION OF FLT CON TECH TO SYSTEM 

1.00 TiCHNOLOCV ENGINEERING 1.0 

1.20 ACRO/PERFORMANCE ENGINEERING 1.0 

2.00 PROJECT ENGINEERING 3.0 

2.10 STS ANALYSIS/CONFIG ENGR 1.0 

2.20 REQTS A SYS DEFINITION 1.0 

2.50 SYSTEMS MANAGEMENT 1.0 

11106028 ASSESS FLIGHT CONTROL TECHNOLOGIES 

1.00 TECHNOLOGY ENGINEERING 1.0 

1.20 AERO/PERFORMANCE ENGINEERING 1.0 

2.0J F.'.OJeCT engineering 3.0 

2.10 SYS ANALYSIS/CONFIG ENGR 1.0 

2.20 REQTS t STS DEFINITION 1.0 

2.50 SYSTEMS MANAGEMENT 1.0 

11106038 ANALYZE 6 ASSESS DATA MGMT TECHNOLOGIES 

1.00 TECHNOLOGY ENGINEERING 2.0 

1.40 ELECTRONIC ENGINEERING 1.0 

l.TO MATH S SOFTWARE ENGINEERING 1.0 

2.00 PROJECT ENGINEERING 2.0 

2.10 STS ANALYSIS/CONFIG ENGR 1.0 
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TOTAL 


OUR 

USAGE 



250.0 

NAN 

DAYS 

250.0 

MAN 

DAYS 

375.0 

HAN 

DAYS 

250.0 

HAN 

DAYS 

125.0 

HAN 

DAYS 

400.0 

NAN 

20 0 
DAYS 

400.0 

NAN 

OATS 

400.0 

HAN 

DAYS 

400.0 

NAN 

OATS 

200.0 

NAN 

DAYS 

200.0 

NAN 

DAYS 

200.0 

HAN 

100 

DAYS 

200.0 

MAN 

DAYS 

200.0 

NAN 

DAYS 

100.0 

HAN 

DAYS 

100.0 

MAN 

DAYS 

200.0 

NAN 

200 

DAYS 

200.0 

HAN 

DAYS 

400.0 

HAN 

DAYS 

200.0 

HAN 

DAYS 

200.0 

HAN 

DAYS 

100.0 

HAN 

DAYS 

100.0 

HAN 

DAYS 

200.0 

KAN 

200 

DAYS 

200.0 

HAN 

DAYS 

600.0 

NAN 

DAYS 

200.0 

HAN 

DAYS 

200.0 

HAN 

DAYS 

200.0 

PAN 

DAYS 

60.0 

NAN 

60 

DAYS 

60. C 

HAN 

DAYS 

180.0 

HAN 

DAYS 

60.0 

NAN 

DAYS 

60.0 

NAN 

DAYS 

60.0 

HAN 

DAYS 

400.0 

HAN 

200 

DAYS 

2fl0*0 

HAN 

DAYS 

200.0 

NAN 

DAYS 

400.0 

HAN 

OATS 

200.0 

HAN 

OATS 


START 


240CT80 


11JANS4 


8JAN8S 


26NAR81 


220CT82 


14JAN82 


FINISH 


I2AU681 


29NAV84 


1TOCT8S 


13JAN82 


2SJAN83 


aOCT82 


SORT Nooe^ 


•CTITITy OESCRIPTiON OAILV 

ROOesO/FC RESOURCE USAGE 


2 . 50 svsTens rakagehent i.o 

3*90 TECHNICAL SUPPORT I.O 

3.20 CLERICAL* GRAPHICS 1.0 

U1060A8 PERF INTEG STRUC T/CONTROLS/OATA STUDY 

1.00 TECHNOLOGY ENGINEERING 8.0 

1.10 HECHANICAL/STRUCT ENGINEERINS 2.0 

1.20 AERO/PERFORHANCE ENGINEERING 2.0 

l.AO ELECTRONIC ENGINEERING 2.0 

1.70 MATH C SCFTUARE CNCINECRIN6 2.0 

2.00 PROJECT ENGINEERING 1.0 

2.10 STS ANALVSIS/CONFIG ENGR 1.0 

3.00 TECHNICAL SUPPORT 3.0 

3.10 ENGR AIDES* DRAFTING 2.0 

3.20 clerical* GRAPHICS 1.0 

11107018 PERFORM SPACE CONSTR SYSTEMS ANALYSES S EVAL 

1.00 TECHNOLOGY ENGINEERING 2.0 

1.10 HECHANICAL/STRUCT ENGINEERINS 1.0 

1.80 INOUST DESIGN t PLANT ENGR 1.0 

2.00 PROJECT ENGINEERING 2.0 

2.10 STS ANALTSIS/CONFIG ENGR 2.0 

3.00 TECHNICAL SUPPORT 1.0 

« 3.20 CLERICAL* GRAPHICS 1.0 

■J3 

lil37C‘‘S CONDUCT INTEGRArEO SPACE CONSTRUCTION ANAL 

1.00 TECHNOLOGY ENGINEERING 3.0 

1*10 MECHANICAL/STRUCT ENGINEERING 2.0 

C.80 INOUST DESIGN A PLANT ENGR 1*0 

2.00 PROJECT ENGINEERING S.O 

2.10 STS ANALYSIS/CONFIG ENGR 2.0 

2.20 REQTS A SYS OEFINIUON 1.0 

2.60 HJMAN FACTORS A SIN ENGR 2.0 

3.00 TECHNICAL SUPPORT 2.0 

3.10 ENGR AIDES* DRAFTING 1.0 

3.20 CLERICAL* GRAPHICS 1.0 

11100018 CONDUCT INTEGRATED SPACE TRANSPORT ANALTSIS 

1.00 TECHNOLOGY ENGINEERING 5.S 

1.10 MECHANICAL/STRUCT ENGINEERINS 3.0 

1.20 AEROFPERFORMANCE ENGINEERING 1.0 

1.30 ELECTRIC POWER ENGINEERING 0.9 

1.4C ELECTRONIC ENGINEERING 1.0 

2.00 PROJECT ENGINEERING N.O 

2.10 STS ANALTSIS/CONFIG ENGR 2.0 

2.20 REGIS A SYS OEF'NITION 1.0 

2.50 SYSTEMS HANAGEHENI 1.0 

3.00 TECHNICAL SUPPORT 3.0 

3.10 ENGR AIDES* ORAFTINB 1.0 

3.20 CLERICAL* GRAPHICS 2.H 


11108028 


CONDUCT SPACE TRANSPURT TECHNOLOGT S DESIGN ASSC 
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TOTAL 

USAGE 


DUN 

START 

FINISH 

200.0 

NAN 

DAYS 


1 

1 

1 

1 

1 

j 

• 

1 

1 

1 

• 

1 

1 

1 

J 

200.0 

HAN 

DAYS 



200.0 

HAN 

DAYS 





390 

240CTB0 

24NARG2 

2800.0 

HAN 

DAYS 



700.0 

HAN 

DAYS 



700.0 

HAN 

DAYS 



70C.0 

NAN 

DAYS 



70S.O 

HAN 

DAYS 



351.0 

HAN 

DAYS 



350.0 

NAN 

OATS 



1090.0 

HAN 

DAYS 



700.0 

NAN 

DAYS 



350.0 

HAN 

DAYS 





200 

3tNAVG4 


400.0 

HAN 

DAYS 



200.0 

HAN 

DAYS 



20P.0 

NAN 

DAYS 



40L.0 

HAN 

DAYS 


o 

400.0 

NAN 

DAYS 


00 

200.0 

HAN 

DAYS 


9 

200.0 

HAN 

DAYS 


IN> 

cn 

u> 



390 

SUUNS2 

aocTsa 2 

1090.0 

HAN 

DAYS 


1 

700.0 

HAN 

DAYS 



350.0 

NAN 

OATS 



1750.0 

HAN 

DATS 



700.0 

MAN 

DAYS 



330.0 

HAN 

DAYS 



700. r 

MAN 

DAYS 



700.0 

HAN 

DAYS 



390.0 

HAN 

DAYS 



390.0 

NAN 

DAYS 





. jO 

23NARS3 

9AUG84 

1929.0 

NAN 

UAYS 



1050.0 

HAN 

DAYS 



350.0 

HAN 

DATS 



179.0 

NAN 

DATS 



350.0 

HAN 

DAYS 



1400.0 

HAN 

DAYS 



700.0 

HAN 

DAYS 



350.0 

NAN 

DAYS 



350.0 

NAN 

DAYS 



1050.0 

HAN 

DAYS 



390.0 

HAN 

DAYS 



700.0 

HAN 

DAYS 




60 tOAUGGG 


INOVGG 


pAcr M 


•CTIWITT 

H0C£:0/Ft 


11109018 


11109028 


11110019 


oeSCRI? 1 ION 
RCSOURCF- 


DAILY 

USAGE 

TOTAL 

USAGE 


OUR 

1.00 

TECHNOLOGY ENGINEERING 


S.5 

330.0 

NAN 

OATS 

1.10 

hechan'.al/struct engineering 


3.0 

180.0 

NAN 

OATS 

1.20 

AERO/PERFORNANCE ENGINEERING 


1.0 

60.0 

HAN 

DAYS 

1.30 

electric power engineering 


o.s 

30.0 

NAN 

DAYS 

1 .40 

ELECTRONIC ENGINEERING 


1.0 

60.0 

NAN 

DAYS 

2.00 

PTOJECT ENGINEERING 


4.0 

240.0 

NAN 

DAYS 

2.10 

SYS ANALYSIS/CQNFIG EN6R 


2.0 

120.0 

HAN 

DAYS 

2.20 

REQTS 1 SYS DEFINITION 


1.0 

60.0 

MAN 

DAYS 

2c50 

SYSTEMS management 


1.0 

60.0 

HAN 

DAYS 

3.00 

TECHNICAL SUPPORT 


3.0 

lao.o 

NAN 

DAYS 

3.10 

eygr aides. ORAFTINS 


1.0 

60.0 

NAN 

DAYS 

3.20 

CLERICAL. GRAPHICS 


2.0 

120.0 

HAN 

DAYS 

CONOUCr INTCGRATEO DESIGN OF PUR PROC 8 

OISTR 



250 

1.00 

TEC.V40L0GY ENGINCERITIG 


5.0 

1250.0 

NAN 

DAYS 

1.10 

HECHANICAL/STPUCT ENGINEERING 


2.0 

500. 0 

HAN 

DAYS 

1.30 

ELECTRIC POWER ENGINEERING 


2.0 

500.0 

HAN 

DAYS 

1.40 

ELECTRONIC ENGINEERING 


1.6 

250.0 

HAN 

DAYS 

2.00 

PROJECT CNGINECniNG 


4.0 

1000.0 

HAN 

DAYS 

2.10 

SYS ANALVSIS/CONP 16 ENGR 


2.0 

500.9 

HAN 

DAYS 

2.20 

REQTS & SYS DEFINITION 


1.0 

250.0 

MAN 

DAYS 

2.50 

SYSTEMS MANAGEHENT 


1.0 

250.9 

HAN 

DAYS 

3.04 

TECHNICAL SUPPORT 


2.0 

500.0 

NAN 

DAYS 

3.10 

ENGR AIDES. DRAFTING 


1.0 

250.0 

NAN 

DAYS 

3.20 

CLERICAL. GRAPHICS 


1.0 

25C.0 

HAN 

DAYS 

ASSESS POWER PROC 4 OISTR TECHNOLOGIES 




60 

1.00 

TECHNOLOGY ENGINEERING 


S.Q 

300.0 

NAN 

DAYS 

1.10 

H--.HANICAL/STRUCT ENGINEERING 


2.0 

120.0 

MAN 

DAYS 

1.30 

ELECTRIC POWER ENGINEERING 


2.0 

120.0 

HAN 

DAYS 

1.40 

ELECTRONIC ENGINEERING 


1.0 

60.0 

HAN 

DAYS 

2.0C 

PTOjrcl ENGINEERING 


4.0 

240.0 

NAN 

DAYS 

2.10 

SYS ANALYSIS/CONFIG ENGR 


2.0 

120.0 

NAN 

DAYS 

2.20 

REQTS ( SYS DEFINITION 


1.0 

60.0 

HAN 

DAYS 

2.50 

SYSTEMS MANAGEHENT 


1.0 

60.0 

HAN 

DAYS 

3. 00 

TECHNICAL SUPPORT 


2.0 

120.0 

MAN 

DAYS 

3.10 

ENGP AIDES. DRAFTING 


1.0 

60.0 

HAN 

DAYS 

3.20 

CLERICAL. GRAPHICS 


1.0 

60.0 

KAN 

DAYS 

CONDUCT ir-TECRATEO POWER STS TRANS 

ANAL 




300 

1.00 

TECHNOLOGY ENGINEERING 


S.O 

ISOJ.O 

MAN 

DAYS 

1.30 

E.ECTRIC POWER ENGINEERING 


2.0 

600.0 

NAN 

DAYS 

1.60 

PHYSICS TECHNOLOGY 


1.0 

300.0 

NAN 

DAYS 

1.70 

HATH t SOFTWARE ENGINEERING 


2.0 

600.0 

NAN 

DAYS 

2.00 

PROJE''T ENGINEERING 


1.0 

300.0 

HAN 

DAYS 

2.10 

STS ANALYSIS/CONFIG ENGR 


1.0 

300.0 

NAN 

DAYS 

3.00 

TECHNICAL SUPPORT 


2.0 

600.0 

HAN 

DAYS 

3.10 

ENGR AIDES. DRAFTING 


1.0 

soo.c 

HAN 

DAYS 

3.20 

CLERICAL. GRAPHICS 


IvO 

300.0 

NAN 

DATS 

ANALV2E SPACE CNTIR EFFECTS ON SPS 

III 

o 




20 0 

1.00 

TECHNOLOGY ENGINEERING 


3.S 

780.0 

NAN 

DAYS 


FINISH 


23NAR83 


20NAR84 


21NARB4 J3JUN84 


14JANB2 22HAR83 


21KAR84 


TJAN8S 


D 180-25381-1 


SORT NOOe 


ACTItflTT OesCTIPTIOM OAILV 

ROObsO/FC RCSOURCC USA6C 


1.30 ELECTRIC POWER ENCINEERINO 0.9 

1.60 PHYSICS TECHNOLOGY 2.0 

1.70 H«TH 6 SOFTWARE ENOINCERINO 1.0 

2.00 PROJECT ENGINEERING 1.0 

2.10 SYS ANALY71S/C0NF 16 ENGR 1.0 

3.00 TECHNICAL SUPPORT 1.0 

3.20 CLERICAL. GRAPHICS 1.0 

•ill0029 Assess SEVERITY OF SPACE CNVIR EFPCCIS 

1.00 T-CHNOLOGY ENGINEERING 3.9 

1.30 ELECTRIC POWER ENGINEERING 0.9 

1.60 PHYSICS TECHNOLOGY 2.0 

1.7C HATH A SOFTWARE cNCINEERING 1.0 

7.00 project engineering 1.0 

2.10 SYS ANALYSIS/CONFIG ENGR 1.0 

3.00 TECHNICAL SUPPORT 1.0 

3.20 CLERICAL. GRAPHICS 1.0 

11111010 HAINTAIN C UPDATE REF t ALT OES IN SYS STUDIES 

1.00 TECHNOLOGY ENGINEERING 4.9 

1.10 RECHANtCALYSTRUCT ENOINEERINO 2.0 

1.30 ELECTRIC POWER ENGINECRINO O.S 

1.40 ELECTRONIC ENGINEERING 2.0 

2.0U project engineering 6.0 

2.10 SYS ANALYSIS/CONFIG ENOR 2.0 

2.20 REOTS t SYS OEFINITICV 2.0 

2.90 SYSTEMS HANAGEHENT 2.0 

3.00 TECHNICAL SUPPORT 2.0 

3.10 evGR Aloes, drafting i.o 

3.20 CLERICAL. GRAPHICS 1.0 

11111020 analyse SPS startup i SHUTDOWN TRRNS1CMT9 

1.00 TiCHNOLOGT ENGINEERINO 5.0 

1.30 ELECTRIC POWER ENGINEERINO 2.0 

1.60 PHYSICS TECHNOLOGY 2.0 

1.70 NATH 6 SOFTWARE ENGINEERING 2.0 

2.00 PROJECT ENGINEERING 1.0 

2. 10 STS ANALVSISYCOIJFIG LNSR 1.0 

3.00 TiCHNICAL SUPPORT 2.0 

3.10 EVGR AIDES. ORAFTINO 1.0 

3.20 CLERICAL. GRAPHICS 1.0 

lUllOTS ANALYZE 0 EVAL SPS DEVEL FLIGHT PROJECTS 

1.00 TECHNOLOGT ENGINEERING 4.9 

1.10 NECHANICAL/STRUCT ENGINECRINO 2.0 

1.30 ELECTRIC POWER ENGINEERINO 0.5 

l.AO ELECTRONIC ENGINEERING 2.0 

2.00 PROJECT ENGINEERING G.O 

2.10 STS ANALVStS/CONFIG ENGR 2.0 

2.20 REOTS t SYS DEFINITION 2.0 

2.90 SYSTEMS MANAGEMENT 2.0 

3-00 TECHNICAL SUPPORT 2.0 


PMC » 


TOTAL OUU OTART 

USAOe 


100.0 NAN DAYS 

400.0 KAN DAYS 

200.0 NAN DAYS 
200.0 MAN DAYS 
2U0.0 MAN DAYS 
200.0 HAN DAYS 

200.0 HAN DAYS 

60 OJRNOS 

210.0 NAN DAYS 

30.0 NAN DAYS 

120.0 MAN DAYS 

60.0 HAN DAYS 
60.0 KAN DAYS 
60.0 NAN DAYS 
60.0 NAN DAI 
60.0 NAN DAYS 

.400 19JANG0 

6300.0 HAN DAYS 

2800.0 HAN DAYS 

700.0 MAN DAYS 

2800.0 MAH DAYS 

8400.0 HAN DAYS 
2800*0 NAN DAYS 

2800.0 man days 

2807.0 HAN DAYS 
280J.0 Han days 

1400.0 man DAYS 

1400.0 HAN DAYS 

200 15JAN80 

1000.0 MAN DAYS 

400.0 HAN DAYS 

200.0 KAN DAYS 

400.0 KAN DAYS 

200.0 NAN DAYS 

200.0 KAN DAYS 

400.0 HAN OA’S 

200.0 NAN DAYS 

200.0 NAN DAYS 

290 

1129.0 NAN DAYS 

500.0 NAN DAYS 

125.0 KAN DAYS 
50C.0 NAN OATS 

1500.0 NAN DAYS 

500.0 HAN DAYS 
500.0 NAN DAYS 
500.0 HAN OATS 
500.0 HAN DAYS 


FINISH 


lAPRSS 


TAUGSS 


2SOCTSS 



GJUNOO 


SJUNSl 


SORT NOOE^ 


kCTIVITV 9ESCRIPTIPN OAILT 

nO0C:O/FC RESOURCE USAfiC 


3.10 E'lGR AIDES* ORAFTINB 1.0 

3.20 CLERICAL* GRAPHICS 1.0 

20302019 CONDUCT LAPATS PHASE B STUOT 

1.00 TECHN0L06V ENGINEERINS B.O 

1.10 NiCHANlCALESIHUCT ERGINEERINO 2.0 

1.30 ELECTRIC POUER ENGINEERINO 2.0 

l.AO ELECTRONIC ENGINEERING 2.0 

1.70 MATH S SOFTWARE ENGINEERINO 2.0 

2.00 PROJECT ENGINEERING 6.0 

2.10 srs ANALTSIS/CONFIG ENGR 2.0 

2.20 REQTS A SYS OEFZNITIOI. 2.0 

2.00 SYSTEMS MANAGEMENT 2.0 

3.00 TECHNICAL SUPPORT 4.0 

3.10 ENGR aides* drafting 2.0 

3.20 CLERICAL* GRAPHICS 2.0 

2030202B DESIGN LG APCR PH CON TECH BATCLLirC 

1.00 TECHNOLOGY t'iCINECRlNG S4.0 

1.10 M'CHANICAL/STRUCT ENGINECRINS 15.0 

1.30 ELECTRIC POME'. ENGINEERINO 4.0 

1.40 ElECIRONIC ENGINEERING 25.0 

1.60 PHYSICS TECHNOLOGY 5.0 

1.70 MATH « SCFTUARE ENGINEERINO 5.0 

2.00 PTODECT ENCINEERING 44.0 

2.10 STS ANALTSIS/CONFIG ENGR 10.0 

2.20 REQTS A STS OCFINITtON 12.0 

2.30 CDNFIGURATION MGMT 12.0 

2.50 SYSTEMS MANAGEMENT 10.0 

3.00 TECHNICAL SUPPORT 19.0 

3.10 ENGR AIDES* ORAFTINB IB.O 

3.20 CLERICAL* G'lAPHiCS 7.0 

3.30 COMPUTER OPERATIONS 2.0 

10.00 SPECIAL FACILITIES 0.0 

10.10 LARGE SCALE COMPUTER 0.0 

203e209« FABRICA ^ LG APER PH CON TECH SAT 

1.00 TECHNOLOGY ENGINEERINO 22.0 

1.10 MECHANICAL/STRUCr ENGINEERINO 9.0 

1.30 ELECTRIC POUER ENGINEERINO 3.0 

1.40 ELECTROPIC ENGINEERINO 10.0 

2.00 PROJECT ENGINEERING 29.0 

2.10 SYS ANALTSIS/CONFIG ENBR 5.0 

2.20 REQTS I STS DEFINITION 9.0 

2.30 CONFIGURATION MGMT 5.0 

2.50 STSTEMS MANAGEMENT 10.0 

4.00 MANUFACTURING 119.0 

4.10 MECH/STRUCr OE V SHOP 4.0 

4.20 CLCC/CLECTRONIC OE« SHOP 5.0 

4.30 NiCH/STRUCT PRODUCTION SHOP 40.0 

4.40 ELCC/ELEC TRONIC PRODUCTION SHOP 40. B 

4.50 3PECIALTT SHOP 10.0 


PASE 34 


TOTAL 


OUR 

START 

FTNT5H 

USAGE 





250.0 

MAN 

OATS 



250.0 

NAN 

OATS 





200 

14AUL'f0 

«3UNS1 

1600.0 

MAN 

DAYS 



400.0 

NAN 

OATS 



400.0 

HAN 

DATS 



400.0 

NAN 

OATS 



400.0 

NAN 

OATS 



1200.0 

MAN 

OATS 



400.0 

MAN 

OATS 



400.0 

NAN 

OATS 



400.0 

HAN 

DAYS 



BOO.O 

HAN 

OATS 



400.0 

MAN 

OATS 



400.0 

NAN 

OATS 





375 

STAUNSl 

INAROS 

20250.0 

MAN 

OATS 



5625.0 

NAN 

OATS 


o 

1500.0 

MAN 

OATS 



93T5.0 

HAN 

OATS 


09 

? 

tn 

1BT5.0 

NAN 

OATS 


1BT5.0 

HAN 

OATS 


16SC0.0 

HAN 

OATS 


So 

3750.0 

MAN 

DAYS 



4500.0 

NAN 

DAYS 


1 

4500.0 

HAN 

DAYS 



3750.0 

NAN 

DAYS 



7125. 0 

NAN 

DATS 



3750.0 

PAN 

OATS 



2625.0 

HAN 

DATS 



750.0 

NAN 

DAYS 



7.5 

EOP 

DAYS 



7.5 

HACH OAT 





300 

SN0VS2 

WJANSA 

6600.0 

HAN 

DAYS 



2700 .0 

HAN 

DAYS 



900.0 

NAN 

DAYS 



3OB0.0 

NAN 

DAYS 



B700.0 

HAN 

DAYS 



isoe.o 

HAN 

DAYS 



2T00.0 

HAN 

OATS 



1500.0 

NAN 

OATS 



3000.0 

HAN 

OATS 



35700.0 

HAN 

DAYS 



1200.0 

HAN 

OATS 



1500.0 

HAN 

DAYS 



12000.0 

NAN 

OATS 



12004.0 

NAN 

OATS 



3000.0 

HAN 

OATS 




«ORr NOOCk 


ACTIVtrr OCSCRIPTtON OAILV 

Rooc^o/Fc fiesouRce us*«e 


4.60 FINAL ASSCMBLV SHOP aO.O 

23302040 TEST 6 C /O L6 APER PH CON TECH SOT 

1.00 TiCHNOLOeV CNGINCEfllNa 17.0 

1.10 H:CHANICAL/STRUCT ENalNCEMNO n.o 

1.30 ELECTRIC POUER ENGINEERING 2.0 

1.40 ELECTRONIC CNGINECRINO 9.0 

1.60 PHYSICS TECHNOLOGY 1.0 

2.00 PROJECT EN31NEERING 20.0 

2.20 REOTS ( SYS OCFINITION 6.0 

2.34 CONFIGURATION RGHT 4.0 

2.50 STSTEHS HANAGEHCNT 10.0 

3.00 TECHNICAL SUPPORT 40.0 

3.10 CNGR AIDES. ORAFTINO 7.0 

3.20 CLERICAL. GRAPHICS 10.0 

3.30 CORPUTCH OPERATIONS 1.0 

3.40 MECHANICAL LAU TECHS 7.0 

3. 50 ELECTRICAL LAH TECHS 13.0 

4.00 MANUFACTURING 42.0 

4.30 HECH/STRUCT PRODUCTION SHOP 10.0 

4.40 ELEC/ELECTRONI C PRODUCTION SHOP 10.0 

4. 50 SPECIALTY SHOP 2.0 

4.70 TEST 6 CHECKOUT LAB 20.0 

10.00 SPECIAL FACILITIES 0.3 

10.10 LARGE SCALE COMPUTER 0.0 

13.60 LARGE THERMAL/VAC CHARBCR 0.3 

20S0205S LAUNCH LO APER PH CON TECH SAT 

1.00 TECHNOLOGY ENGINEERING 6.0 

1.10 MECHANICAL/STRUCT ENGINEERING 2.0 

1.30 ELECTRIC POWER ENGINEERING 2.0 

1.40 ELECTRONIC ENGINEERING 2.0 

2.00 PTOJL'CT ENGINEERING 4.0 

2.30 CONFIGURATION HGMT 2.0 

2.50 STSTEHS HANAGEMrNT 2.0 

3.00 TECHNICAL SUPPORT 13.0 

3.10 CNGR AlOCSt ORAFTINO 3.0 

3.20 CLERICAL* GRAPHICS 2.0 

3.40 MECHANICAL LAB TECHS S.O 

3. 50 ELECTRICAL LAB TECHS S.O 

4.00 MANUFACTURING 10.0 

4.70 TEST 6 CHECKOUT LAS 10.0 

3.00 ONSTRUCTION t FIELD OPS 10.0 

3.40 LAUNCH t MISSION OPS 10.0 

20S0206S OPERATE t C VALUE ATE LAPATS RESULTS 

1.00 TECHNOLOUT ENGINEERING T.O 

1.40 ELECTRONIC ENGtHECRtNG 4.0 

1.60 PHYSICS TECHNOLOGY 2.0 

1.70 HATH 6 SOFTWARE CNGINECRINO 1.0 

2.00 PROJECT ENGINEERING 4.0 

2.10 STS ANALVSIS/CQNFIB CNGR 2.0 


TOTAL OUR START 

USAGE 


6000.0 NAN DAYS 

200 16 JUNGS 

3400.0 NAN DATS 

1000.0 NAN OATS 

400.0 NAN DATS 

1800.0 HAN DAYS 

200.0 MAN DAYS 

4000.0 NAN DAYS 

1230.0 MAN OATS 
SOQ.O HAN DATS 

2000.0 NAN DAYS 
BOOO.O HAN DAYS 

1400.0 HAN DAYS 
20C0.O HAN OATS 

200.0 HAN OATS 

1400.0 NAN DAYS 

3000.0 MAN DAYS 

8400.0 HAN DATS 

2000.0 NAN DAYS 

2300.0 MAN DAYS 

400.0 RAN DAYS 

4090.0 NAN OATS 

32.0 COP DAYS 
2.0 MACH OAY 

30.0 TESTOAYS 

90 4APR09 

340. 0 NAN DAYS 

180.0 HAN OATS 
180.0 NAN DAYS 

180.0 HAN DAYS 

360.0 NAN DAYS 

180.0 NAN DAYS 

180.0 NAN DAYS 

1330.0 NAN DAYS 

270.0 NAN OATS 

180.0 NAN OATS 

433.0 HAN DATS 

430.0 NAN OATS 

900.0 NAN OATS 
900.0 NAN OATS 
900.0 NAN OATS 

900.0 NAN DAYS 

400 lOAUSSG 

2800.0 NAN OATS 

1600.0 HAN OATS 

800.0 NAN DATS 

400.0 NAN OATS 
1600.0 HAN OATS 

800.0 HAN OATS 


riNtSN 


SAPRS4 


9AU0S0 


ISNARSS 


PAGE ST 


SORT 


RCTIVtTY OeSCNIPTION 

RODC^O/FE RESOURCE 

2. 50 SrSTEHS NAVAGCnCNT 

3.00 TECHNICAL SUPPORT 

3.10 ENGR AIOESt ORAFTINO 

3.20 CLERICALt GRAPHICS 

3.30 COMPUTER OPERATIONS 

5.00 CONSTRUCTION ft FlCtO OPS 
5. AC LAUNCH ft MISSION OPS 

10.00 SPECIAL facilities 

10.10 LARGE SCALI COMPUTER 

20T01017 CONOUCT SHUTTLE SORTIE BEAM NACMINC TEST 

1.00 T-rCHNOLOr.Y ENGINEERING 

1.10 HECHANICAL/STRUCT ENGINEERINS 

1.20 AERO/PERFORHANCE ENGINECRING 

1.30 ELECTRIC POUER CNCINEERINO 

1. AO ELECTRONIC ENGINEERING 

1.70 HATH ft SOFTWARE ENGINEERING 

2.00 PROJECT ENGINEERING 

2.10 STS ANALTSIS/CONFIG ENGR 

2.20 REOTS ft SIS DEFINITION 

2.30 configuration MGMT 

2. AO SYSTEMS TEST ENGR 

“ 2.50 SYSTEHS MANAGEMENT 

« 2.00 HJMAN Factors ( sin engr 

3.00 TECHNICAL SUPPORT 

3.10 EYGR AIDES* DRAFTING 

3.20 CLERUAL* GRAPHICS 

3. AO HECHANICAL LAB TECHS 

3.50 ELECTRICAL LAB TECHS 
A. 00 MANUFACTURING 

A. 10 MECH/STRUCT DEV SHOP 
A. 20 ELEC/ELECTRONI C DEV SHOP 
A. 50 tPECIALTY SHOP 
A. TO TEST ft CHECKOUT LAB 

5.00 C3NSTRUCTI0N ft FIELD OPS 
5. AO LAUNCH ft MISSION OPS 

10.00 SPECIAL FACILITIES 
10.60 LARGE THERMAL/VAC CHAMBER 

10.70 SYSTEMS INTE6 LAB 

20705017 FLIGHT TEST SOLAR ARRAY DEPLOYMENT 

1.00 TECHNOLOGY ENGINEERING 

1.10 HECHANICAL/STRUCT ENGINEERING 

1.20 AER07PERF0RMA ;ce ENGINECRING 

1.30 ELECTRIC POWER ENGINEERING 

1. AO ELECTRONIC ENGINEERING 

1.70 HATH 6 SOFTWARE ENGINEERING 

2.00 PROJECT ENGINEERING 

2.10 SYS ANALYStSFCONFIG ENGR 
2.2G REOTS ft SYS DEFINITION 

2.30 C3NF1CURATION MGMT 

2. AO SYSTEMS TEST ENGR 



80MT NOOCS 


ACTIVirr 3E8CMIPTI0N OAICV 

HOOE=0/FE RESOURCE USAGE 

2.50 SrSTCNS MAMAGEHENT 2.0 

2.60 HJNAN FACTORS t SIR ENGR 2.0 

3.00 TiCHNZCAL SUPPORT 14.0 

3.10 ENGR AIDES. ORAFTIRG 5.0 

3.20 CLERICAL. GRAPHICS 3.0 

3.40 HiiCHANICAL LAB TECHS 3.0 

3.50 ELECTRICAL LAB TECHS 3.0 

4.00 manufacturing 35.0 

4.10 HECH/STRUCT DEV SHOP 10.0 

A. 20 ELEC/CLECTRONIC OEW shop 10.0 

4.50 SPECIALTY SHOP 5.0 

4. TO TEST t CHECKOUT LAB 10.0 

5.00 ONSTRJCTION I FIELO OPS 10.0 

5.40 LAUNCH i MISSION OPS 10.0 

10.00 SPECIAL FACILI TICS 1.0 

10.60 LARGE THERMAL/WAC CHANBER 0.9 

10. TO SYSTEMS INTEG LAB 0.9 


21091019 CONQ SORTIE TEST OF S/C CHS S PLASMA EPF 


1.00 TECHNOLOGY ENGINEERING 11.0 

1.10 MECHANICAL/STflUCT ENGINCCRINS 3.0 

1.30 ELECTRIC POUER ENGINEERING 3.0 

1.40 ELECTRONIC ENGINEERING 2.0 

1.60 PHYSICS TECHNOLOGY 2.0 

1. TO HATH ( SOFTWARE CNGINCERING 1.0 

2.00 PROJECT ENGINEERING 14.0 

2.10 SYS ANALYSIS/CON-'IG ENGR 2.0 

2.20 R'QTS ( SYS DEFINITION 3.0 

2. JO COhFIGURATION MGHT 3.0 

2.40 SYSTEMS TEST ENGR 3.0 

2.50 SYSTEMS MANAGEMENT 2.0 

2.60 HJMAN FACTORS C SIN ENGR 1.0 

3.00 TECHNICAL SUPPORT 14.0 

3.10 ENGR AIDES. DRAFTING 9.0 

3.20 CLERICAL. GRAPHICS 3.0 

3.40 MECHANICAL LAB TECHS 3.0 

3.50 ELECTRICAL LAB TECHS 3.0 

4.00 MANUFACTURING 11.0 

4.10 MECH/STRUCT DEV SHOP 2.0 

4.20 ELEC/CLECTRONIC DEV SHOP 9.0 

4.50 SPECIALTY SHOP 1.0 

4. TO TEST t CHECKOUT LAB 3.0 

5.00 C3NSTRUCTION t FIELD OPS 10.9 

5.40 LAUNCH A MISSION OPS IC.O 


21092019 CONO SORTIE TEST OF HV 8REAK00WN EFFECTS 


1.00 TECHNOLOGY ENCINEERINO 11.0 
!.10 MECHANICAL/STRUCT ENGINEERING 3.0 
1.30 ELECTRIC POWER ENGINEERING 3.0 

1.40 ELECTRONIC ENGINEERING 2.0 

1.60 PHYSICS TECHNOLOGY 2.0 
1.70 RATK A SOFTWARE ENGINEERING 1.0 


PAGE 39 


TOTAL 

USAGE 


OUR 

START 

FINISH 


600.0 

NAN 

DAYS 


G9 •OS • • • • •• • ••• • •••• 


600.0 

MAN 

DAYS 




4200.0 

NAN 

DAYS 




1500.0 

MAN 

DAYS 




900.0 

HAN 

DAYS 




900.0 

HAN 

DAYS 




90Q.0 

NAN 

DAYS 




1050D.O 

NAN 

DAYS 




3000.0 

MAN 

DAYS 




3000.0 

MAN 

days 




1500.0 

MAN 

DAYS 




3000.0 

NAN 

DAYS 




3000.0 

MAN 

DAYS 




3000.0 

HAN 

DAYS 




300.0 

EOP 

DAYS 




150.0 

TESTOATS 




150.0 

OCC 

DAYS 






300 

220CTSS 

10UANS9 


3300.0 

NAN 

DAYS 




900.0 

HAN 

DAYS 



w 

900.0 

HAN 

DAYS 



g 

600.0 

NAN 

DAYS 



9 

600.0 

HAN 

DAYS 



IN) 

300.0 

MAN 

DAYS 




4200.0 

HAN 

DAYS 



00 

|M» 

600.0 

MAN 

DAYS 



T 

900.0 

MAN 

DAYS 




900.0 

MAN 

DAYS 




900.0 

NAN 

DAYS 




600.0 

HAN 

OATS 




300.0 

MAN 

DAYS 




4200.0 

MAN 

DAYS 




1500.0 

MAN 

DAYS 




900.0 

MAN 

DAYS 




900.0 

MAN 

DAYS 




900.0 

MAN 

DAYS 




3300.0 

NAN 

DAYS 




600.0 

NAN 

DAYS 




1500.0 

NAN 

DAYS 




300.0 

NAN 

DAYS 




900.0 

NAN 

DAYS 




3000.0 

MAN 

DAYS 




3000.0 

NAN 

DAYS 






300 

70ECSS 

aFEBSG 


3300.0 

MAN 

DAYS 




900.0 

MAN 

DAYS 




900.0 

HAN 

DAYS 




600.0 

MAN 

DAYS 




600.0 

HAN 

DAYS 




300.0 

HAN 

DAYS 





SORT NOOe 


•CTIVITT 

ROOC=0/FE 


2100*019 


3030 3019 


oeSCRIPTlON OAILV 

RESOURCE USAGE 


2*00 PAOJCCT ENGINCCRINO lA.O 

2.10 SrS ANALVSIS/CONFIR ENGR 2.0 

2.20 Rr^rs I SYS definition s.o 

2.30 ro .'T URAriON NCHT 3.0 

2. AO SYSTl )S TEST ENGR 3.0 

2. 50 SYSTEHS nANAGEMENT 2.0 

2.60 HJHAN FACTORS ( SIN EN6R 1.0 

3.00 TECHNICAL SUPPORT 14.0 

3.10 ENGR AlUCSt ORAFTINS S.O 

3.20 CLERICAL. GRAPHICS 3.0 

3. AO N-rCHANICAL LAB TECHS 3.0 

3. 50 ELECTRICAL LAB TECHS 3.0 

A. 00 HANUFACruRING 11.0 

A. 10 NECH/STRUCT DE Y SHOP 2.0 

A. 29 ELEC/ELECTRONIC OEV SHOP S.O 

A. SO SPECIALTY SHOP 1.0 

A. TO TEST C CHECKOUT LAB 3.0 

5.00 CONSTRUCTION A FIELD OPS 10.0 

S.AO LAUNCH t NISSION OPS 10.0 

CONDUCT SORTIE FLT WITH ION THNUSTCR 

1.00 TECHNOLOGY ENGINECRINO 11.0 

1.10 NECMAMICALTSTRUCT ENGlNECNINt 3.0 

1.30 ELECTRIC POUER ENGINEERING 3.0 

1. AO ELECTRONIC ENGINEERING 2.0 

1.60 PHYSICS TECHNOLOGY 2.0 

1.70 HATH A SOFrUARE ENGINEERING 1.0 

2.00 PROJECT engineering 14.0 

2.10 SY<^ ANALYSISTCONFIG ENGR 2.0 

2.20 RESTS A STS DEFINITION 3.0 

2.30 CONFIGURATION MONT 3.0 

2.40 SYSTEHS TEST ENGR 3*0 

2. 50 SYSTEHS HANAGEMENT 2.0 

2. GO HJHAN FACTORS A SIR ENGR 1.0 

3. CO TECHNICAL SUPPORT lA.O 

3.10 ENGR AIDES. DRAFTING 9.0 

3.20 CLERICAL. GRAPHICS 3.0 

3. AO HECHANICaL LAB TECHS 3.0 

3. 50 ELECTRICAL LAB TECHS 3.0 

A. 00 MANUFACTURING 11.0 

A. 10 HECN/STRUCr OEV SHOP 2.0 

A. 20 ELEC/ELECTRONIC OEV SHOP 3.0 

A. SO SPECIALTY SHOP 1.0 

4.70 TEST A CHECKOUT LAB 3.0 

S.OG CONSTRUCT IN A FIELD OPS 10.0 

9.40 LAUNCH A NISSION OPS 10*0 

CONTINUE A EXTEND lONOSPH HEATING PROG 

1.00 TECHNOLOGY ENGINEERING 7.5 

1.10 HECHANTCAL/STRUC7 ENSINCERINC 0.9 

1.30 ELEC7RIC POUER ENGINEERING 1.0 

1.40 ELECTRONIC ENGINEERING 3.0 
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USAGE 


OUR 

4200.0 

HAN 

OATS 
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HAN 

DAYS 
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HAN 
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900.0 

HAN 

DAYS 
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HAN 

DAYS 
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HAN 

DAYS 
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HAN 

DAYS 

4200.0 
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DAYS 
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DAYS 
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HAN 

DAYS 
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HAN 

DAYS 
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MAN 

DAYS 

3300. C 
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DAYS 
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HAN 

DAYS 
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DAYS 

300.0 

NAN 

DAYS 
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3000.0 
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3000.0 
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3300.0 
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DAYS 

600.0 
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DAYS 

600.0 
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DAYS 

900.0 

HAN 

DAYS 
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NAN 

DAYS 

900.0 

NAN 

DAYS 
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DAYS 
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4200.0 
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DAYS 
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DAYS 
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DAYS 
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1500.0 

KAN 

DAYS 

300.0 

HAN 

DAYS 

900.0 

NAN 

DAYS 

3000.0 

HAN 

DAYS 

3000.0 

NAN 

DAYS 



790 
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HAN 

DAYS 
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START 


70CC82 
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SORT NOOi. 


«CTIWITy OESCRIPTIOM o»u.y 
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1.60 PNYSICS TECHROLOOV 2.0 

l.ro RATH t SOFTWARE ENSINCERINO 1.0 

3.00 TECHNICAL SUPPORT 2.0 

?.'.0 EMGR Aloesi ORAFTINO 1.0 

3.20 CLERICAL* ORAPHICS 1.0 

A. 00 MANUFACTURING 3.0 

A. 10 HECH/STRUCT DEV SHOP 1.0 

A. 20 FLEC/ELECTRONIC OEV SHOP 1.0 

A. 50 Si>ECIALTr SHOP 1,0 

5.00 CONSTRUCTION t FIELD OPS 3.0 

5.30 SITE ACIt/ATION A OPS 3.0 

30303029 CONOUCT WEATHER SCATTERING EFFECTS TESTS 

1 00 TECHNOLOGY CNGINEERINO 7.S 

1.10 MECHANICAL/STRUCT ENGINEERING 0.9 

1.30 ELECTRIC POWER ENGINEERING 1.0 

l.AO ELECTRONIC ENGINEERING 3.0 

1.60 PHYSICS TECHNOLOGY 2.0 

1.70 MATH <b SOFTWARE ENGINEERING 1.0 

3.00 TECHNICAL SUPPORT 2.0 

3.10 CNGR AIDES* DRAFTING 1.0 

ri 3.20 CLERICAL* GRAPHICS 1.0 

■>J A. 00 MANUFACTURING 3.0 

A.IO H;CH/STRUCT dev SHOP 1.0 

A.20 ELEC/ELECTRONIC OEV SHOP 1.0 

A. so SPECIALTY SHOP I.O 

5.00 CONSTRUCTION t FIELD OPS 3.0 

5.30 SITE ACIVATION G OPS 3.0 
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E£ LLR 

E LRR 

EE LIRR 

EE RXRKR 

EEE RRRRNL 


19 22% 999 692 099 1090 1260 1900 1M7 1096 

/ ... 1900..../ ... 1961.. .. /.. .1902 .. . . , .1969 1909,. ••/« 1900, •• •/ ,,, 1906 .,,•/«« 1927 

JFNAR.)JASONO<iFnANJJASONOJFRAMJJASOROifENANJJASONOOPNAH<l<*ASOl*OOFR«ILi<iRSONOJFNAILIJA9?IIOOPNANJa 


1 


90200000. 


M090000. 


70000000. 


60000000. 


SOOIOIOO. 




90000000. 


8000 0001 • 


' 0.0 


RME 1 OF 1 


t-l8eS2-08l0 



)>wojecT saen C30 e 2 thcrnal cncines • sr:;rENS 

DOLLARS 
59u000* • 


TOTAL CON8UHPTION It 


tOaMfeOO. OOLIMS 


saooio. 


ASOOOO. 


4»0009. 


A80000. 


490000. 


350000. 


300000. 


250000. 


ssoooo. 


3)0000. 


250000. 


eoooooi 


150000. 


tooooo. 


50000. 


0.0 


« 

13 220 034 602 

/ ... 198C ..../ ... 1981.... /.. .1 962 . • . . / 

.iFMAMJJASONOJrNAHJJASONOJFfOARJJASSNOJ 

INTCAV.L 




















































• 






















































• 






























































• • 

















































••• •» • 





• • 






















































• # 





































• 
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009 1058 1268 1080 IMT 189« 

* 1 983 ...«/ ...1980..../... 1985. .../ . ..19 88. 19 8T 
HA9JJASONOJFNANJJASONOJFHAnjJASONOJMANJ.M80NOJFNAN.IJ 
IS 1 NONTHISI 


2)0008. 


150000. 


110000. 


50000. 


0.0 


PAOe 1 OF 1 


0180 - 25381-1 



PMOJtCT 3BER 


CODE 


? THCRNAi ENfllNES t SYSfENS 


DOLLARS 

2%000009. 


2250 OODO. 


20090000. 


17500000. 


15090000. 


<> 1250000C. 

vO 


10000000. 


7900000. 


soooooo. 


2990000. 


0.0 


ECeceCCEXRKRl 

EEEECCCERRRNKXXXRRRR 

EEcecee rrr l 

EEECE RR LL 

ECCC R LL 

EE RR L 

EEE RR LL 

EE RR L 

EE RR LL 

EEE RR L 

E R LLL 

EE RR L 

E R LL 

EC RR LL 

E RRR LL 

EE RRR LL 

EC RRR LLLL 

EE RRR LLL 

EEC RRRR LLL 

EC RRXXLLLLLLL 

EEC RRRXIXXXXLL 


(XXM 


CXXX 


11 221 ISA 512 819 1058 1288 1180 1687 1896 

/... 1900. .../.. .1901. .../.. .1982 ..../. ..1989. .../.. .1901..../. .. 1985. .../... 1986 ..../.. 1907 
JFMARJJASONOJFHANJJASOROUFRAHJJASONOJFRANJJASONOJFNANJJACONOJFNAfWJASONOJFRANJJA SONOJFMAIJJ 


29090000. 


22S10000. 


20010000. 


17800000. 


1S090000. 


12900000. 


10010099. 


7910000. 


SOOOOOO. 


2900000*. 


0.0 


FAOC 1 OF 1 


D 180-25381-1 



onojECT caen 
OOLLAAS 
2590100. 


2290000. 


ooe 


3 NICaoUAVC POUCH THA NSNISSIOM 


2000009. 


1790000. 


1900000. 


.. 1290000. 

•V) 

O 


1000000 . 


790000. 


900000. 


290000. 


0.0 


... TOTAL CONSUMPTION IS 4S3«0200. OcIlARS 

. 2990000. 

4 
0 

9 

2290000. 


2000000. 


• • 

• •• 

• •• •• 
•••* •• 




221 All 612 019 1390 1260 1180 1607 1096 

/... 1900... ./...1981..../... 1902..../.. .1903.. ../... 1901..../.. .1909*. .*/... 1986 1907 

JF PANJJASONOJFHANJUASONOJFMA9JUASONDJFMAMJJA SONOJFHAI>UJAS090uFNAMJUA90NOJFNANJJASONOJFNANJJ 

lUfCAVAL IS 1 NONTHtSt 


1790000. 


ISOOOOOi 


1290000. 


1090000. 


790000. 


S90000. 


290000. 


0.0 


PASC 1 OF 1 


0180-2S38M 



PROJECT SBCN 


CODE 


3 MICROUAVe POWER TRRNSHISSlON 


DOLLARS 

90000000. 


ASOOOOOC. 


* 0000000 . 


3SOOOOOO. 


30000000. 


2S000000. 


20030000. 


13000000. 


10000000. 


3000000. 


0.0 


El 


EC 


EC 


EE 


EC 


EE 


EE 


EEEEHKXKRKXXMXKMXXWK 
EEE LL RRRR 

FEE L RRR 

EEEE LL RRR 
EEE L RRR 

EEE L RRR 

EEE XRR 

EEE X 

EE RX 

EE XL 

RX 
RL 
RL 
XL 


LX 

LR 

LR 

KR 


EE 

E 


LX 

LR 

LR 

LR 

LR 


E LLR 

E L R 

E LL R 

e L R 

E L R 

E LL RR 

r L RR 

' LLRR 

K L R 

F LLRR 

L LLL R 

E L RR 

e LL RR 

C LLRRR 

e LLLRR 

C LL kR 

E LLL RR 
r LLLRRRR 
E XHKRRR 


13 221 A3A 6«2 809 1030 1260 1000 1607 1896 

7 ...19 60.. 19 81.. ../... 1982..*./.. .1983. .../.. .1980..../... 1983* .*./... 1986 .**./** 1987 

JFMAHJJASOOOJFnARJJASONDJFRAHJJASONOJFRANJJASONOJFRANJJASONOJFNAHJJASONOilFHANJJAaONOjrHWJJ 


30030000. 


03030000. 


33090000. 


30030000. 


23030000. 


20000000. 


13000000. 


3030000. 


0.0 


I 


Poor j OF j 


D 180-25381- 



c3oe 


STRUCTURES « Oi.4AHtCS 


•••• TOTAL CONSUNRTION IS 


SSSatAO. DOLLARS 


RROJECT 6BER 
DOLLARS 
S30000. 


450000. 


400000. 


350000. 


300000. 


>4 

N) 


250000. 


200000 . 


150000. 


100000 . 


50000. 


0.0 


13 224 434 042 849 1058 

/ . .. 1980 .... /...1981..../.. .1902 ..../.. .198$. .../...t 984 

JFRAHUJASONOJFMAHJJASONOUFNANJJASONOJFHANJJASONOJFHARUJASONOJFNAHJ 4ASONOJFNAHUUASOROJFM ANJ J 

IRTERVAL IS 1 HONTH(S» 


1268 1480 1687 1896 

.1985. .../... 1986 ..../. .19 87 


sooooo* 

650000* 
400080. 
S50000. 
SO 0000. 
asoooo. 
aooooo. 

150000. 

iioooo. 

90003. 

0.0 


9A6C 1 OF 1 


0180 - 25381-1 



PAOJCCr 68CR 


CODE 


4 STRUCTURES t OVMANICS 


OOtLARS 

IQQOOOOO. 


9000900, 


8000000, 


7000000* » 


OOOOOOO. 


^ 5000000. 


4000000, 


seooooo. 


aoooooo. 


toooooo. 


0.0 


ee 


EE 


CEE 


EEE 


EC 


E CCCeCECCCeCECCCECECEEECEC I 


(IXK 


EC 


RRL 
RRLI. 
RRLL 
R L 
RR L 
R L 
R L 
R L 
R t 
R L 


E 

E 


E 

e 


EE 


EC 


EC 


EEC 


EC 


R L 
R L 
R L 
R L 
R t 
R L 
R U 
R L 
R L 
R C 
R L 
RR L 
R L 
R L 
R LL 
R L 
R L 
RR L 
R L 
RLLL 


13 224 434 642 849 1058 1268 1480 1687 1896 

/ ... 1980..../ ... 1981 ..../.. * 1982 ..**/.«. 1983.. ../... 1904... ./*.. 1985. .../.*. 1986 ..../.. 1987 
JFHANJJ4SOROJFN8RJJASONOJFNARJJ4SONOUFHARJJ4 SON 0JFH4HJU4S0N03FNRHJ JASON OJFRANJJASONOUEHmUU 


9800000. 


88)0080. 


7010000. 


6800008. 


soooooo. 


4000000. 


30)0000. 


2800000. 


1000000 . 


' 0.0 


PAOC 1 OF 1 


D 180-25381-1 



i>KojecT 6Hcn 
OOLL4RS 
500000. 


450000. 


GIOC 


5 NATC0I4LS 


'-J 

-fr 


400000. 


350000. 


300000. 


250000. 


200000 . 


150000. 


lOOOOO. 


50000. 


0.0 


TOTAL CONSUMPTION 18 11629000. OOLLMS 

590000. 


450000. 




13 224 434 b42 S49 

/ . . • 1980 .1901. .#•/«. .1982. .../...I 
UrNANJJASONOJFNANJJASONOJFNAHJJtSONOJFNAflJJASONOJFMAiJJASOIIIOJFflAnjJA 

INTCAVAL is 1 NONTHTSI 


loss 1268 

83 .••«/«. .1984..../.. .1985 


1480 1687 1896 

. . ./... 1986 1907 
ONOw'FNANUJASONOJFNANJU 


490080. 


350000. 


300000. 


250000. 


290000. 


XSOOOOi 


100000. 


SOOOI. 


0.0 


pAoe 1 OP 1 


0180 - 25381-1 



PRO jeer SBEK 


CODE 


9 MTCHiALS 


DOLL 4R S 
2900(<000. 


22530000. 


20000000 . 


17500000. 


1S000030. 


•Nj 


125000001 


10300003. * 


7500000. 


5000000. 


2500000. 


0.0 


EC 


EC 


EC 


EC 


EC 


eCCC£CEE£ei£CECXXXR2XXXXXXXXXXXNXX»X 
eeCECC LXRLL 

EEC EEC LLR 

CCCCCC tRR 

EEC LXR 

EC LXR 

EC XR 

EC KX 

EC RK 

RXL 
Rt 
RXL 
RL 
RXL 
XL 


Ce LX 

E LXR 

EC LLR 

C LLRR 

EC RXRRR 

EC RRRRXXL 

: RRRRRRRRRRRRRRRXXULL 


XX 


13 22* 454 642 849 1098 1268 '.480 1687 1896 

/ . . . 1980 «. ../ ... 198 1.... / .. .1982. .../a.. 1 989 •/ • •• 1984.. ../... 1985. .../.. .1986 ..../. .1987 

JFNARJJASONOJFNAHJJXSOMOJFNARJJASONOJFNAHJJASONOUFNRfMWASONDJFNANJJASONOJXNXHJJASOMOJFRXNJJ 


29800800. 


22500000. 


20000008. 


17900000. 


19000000. 


42990000. 


10000008. 


7900000. 


9000000. 


2900080. 


6.0 


9>A6E 1 OF 1 


X-t8€Si-08TG 



•HOJECT 69ER CDDC 6 FLIGHf CONTROLS 6 SYSTCN CONTROL •••• TOTAL CONSUMPTION IS 6029120* DOLLARS 

DOLLARS 

SOOOOO. * ^ 530000* 

• * 

• • 

• • 

A50090. * I 090000* 

' * 

• * 

• * 

OOOOOO* ♦ I OBOOOO* 

• * 

• * 

• * 

• * 

350300* ♦ * 3SOOOO* 

• * 

• * 

• * 

• ft • 

300000* • * * ^ 3)0000* 

. • • • *• , 

ft ft ftftftft ft* ^ 

• «••••* ft* , 

• ft ftftftftft* ftftft - 

250000. ♦ •••*•*•*• ••• * 250000* 

^ : ::::::::::::: 

ON • •»•■••••••«*• ^ 

• ****•.....*••* , 

200000* • *•••••*•*.**** X 280000* 

. *•**••••••*••• ^ 

* **•*••*•*•••** • • *• 

• *••••••*•** •• , 

. *•*•.***..•*■••*••*•*** ^ 

150000* ♦ •**•••***• * tsoooo* 


tOOOOO. ♦ ***••••••••**•*•*•**••*•• * 100000* 


* ****** * 50000. 

ft *ftftftftft^ftikftftftftftftftftftftftftft#ftftftftftftftftftftft - 

ft ******* ******** ft ft* ftftft ftft •**•• ft** ft** ••**•*••***•*••** 

ft ********* ft* ftftft***ft*ftft*ftftftftftftftftftft««ftftftftft*ftftftftftft*ft*ft*ftftftft** 

. •*****•••**••••*•••*****•***»••*•*••.*••****.*••*••**••*•• ^ 

®*“ ♦ * *************** 0.0 

13 22A A34 642 849 1038 1268 1480 1687 1896 


^ * * * 1980 ***./ *•* 198 l«*.*/***1982***./«*«1983*n**/ ***1984*«**/***19 85 »••*/*•* 1986 • < * • 7* * 1987 
JFHAMJUASONOJFNANJJASONOOFNA9J JAS3N0JFRANUJAS0N0UFHANU JASONOJFNANJMSONOJFNAHJJASONOiiFHMJJ 

INTERVAL IS 1 NONTHtST 


PA6C 1 OF 1 


0180 - 25381-1 



PKOJCCr SBCR 


CODE 


6 FLIGHT CONTROLS t, STSTEN CONTROL 


DOLLARS 

10330000. 


0300000. 


8000000. 


7000000. 


6000000. 


SOQOOOO. 


4000000. 


3000000. 


,'!OBOOOO. 


lODOOOO. 


0.0 


10030000. 


9000000. 


8030000. 


EEE 


CEEEEECCeECEECeNRXXRXKKXXXXXXXNXXIOCX 
EEEECe RRR LL 

EEEEE RRR L 

EEC RRR L 

EEC R LL 


RR 


EEC 


EEC 


EE 


EE 


L 

L 


EE 


RR 

R 


L 

L 


EE 


L 

L 


EE 

E 


R 

R 


L 

L 


E 

E 


R 

R 


R 

R 


R L 

R LL 

R LL 

R LL 
RRR LLLLL 
RRRXXXXLLLL 
RORKK" '.XLLL 


13 224 434 642 849 10S8 1268 1 480 1 687 1 89 6 

/ . . . 1900 ..../ ... 198 1.. ../... 1982. .../.. .1983 .. . ./ . ..1984. .. ./. . . 1983 ..../ ...1986..../.. 1987 
JFnANJJ«SONOVFN8N.»JASONOJFNANJ.iASONOJFN«HJJASONCJFM«HJOASONOJFH4HajASONO«IFNANJMSONOJFNMJJ 


7030000. 


6030000. 


5000000. 


3000000. 


2000800. 


10 ) 0000 . 


0.0 


PA6E 1 OR 1 


D 180-25381-1 



»«OJECr 6BCIt 
OOLLAKS 
2 ^ 00000 . * 


C3t 


T SPACE CONSTRUCTION 


TOTAL CONSUMPTION IS 


cOTOSOOe. DOLLARS 


2250000. 


2000000 . 


ITSOOOO. 


1SOOOOQ< 


ot 1250000. 


1 TOO. 


T50000. 


SOOOOO. 


250000. 


3.0 


* 

• • 

• • ••• 




13 22» ASA &A2 8A9 I0S5 1268 1A80 1687 1806 

7 . . . 1080 ....7...1981... *.. *1982.. .1985.. ..7. *.198A. 1985 1986 .... 7. • 1987 

JFNANJdASOhOJFHAMJ JASON. FNAHJ JASONOJFHAMJ JmSONDJFNANJJASONOJFNAMJ JASONUJFNANJJASONO JFHAMJ 1 

INTERVAL IS 1 NONfH(S> 


2500008. 


2250000. 


2050000. 


1750000. 


1500000. 


1250000. 




750000. 


500000. 


250000. 


0.0 


PARE 1 OF 1 


0180 - 25381-1 



PKOJECT 6BCN 


coot 


7 S»MCE CONSTRUCTION 


OOILRRS 

50000000. 


oroooooo. 


50000000. 


3»oeoooo. 


SOOOO 1. 


^ .3000000. 


20000000. 


13000000. 


10000300. 


3000000. 


0.0 


ee 


EC 


CE 


eeEeeCEeeEECEEECClXKXNXKVXXXhRXKXMXXXXXXNXXR 
EEEEE XXRRR 

EEE RXK 

EE XXL 

EE LX 

EC LXR 

cr LLR 

LRR 
LR 
LR 
LR 
LR 
LR 
LK 
LR 
LR 
LR 
LR 
LLR 
L R 
L R 
L R 
L R 
XRR 


EC 


EC 


EC 


CCRRRRKRRR 


RXK 

RRRRRRR L 
( LL 

LLLLLL 


XX 


IS 22* 4S4 642 049 1030 1200 1400 lOOT 1090 

/... 1900. .../.. .1901. .1902..../.. .1903.. ../...1904... ./... 1903. . . ./. .. 1900 ..../•. 1907 
JFNXPJJASONOUFNXNJJA30NO.IFR4KJJXSONOUPRXNJUASONOJFRANJUXS03DUPRXRUUXSONDJFNARJUX30r')JKN/RUJ 


30030000. 


43030000. 


40030000. 


SROooooe. 


30000000. 


23030000. 


20000030. 


13030001. 


10030000. 


4 SOIOOOO. 


' 0.0 


PAOL 1 OF 1 


D 180-25381-1 



PKOJCCT SSCN C90C 8 SPACE TPANSPOPTATXOR •••• TOTAL rONSUHPTIOil IS 2S9ISA08* DOLLARS 

DOLLARS 

2S00009. ♦ • 2S)Og08» 

• • 

• • 

• • 

•» • 

22400 iO. ♦ ^ 2290000. 

• • 

• • 

• • 

20U0 0 I 2090M0# 

• • 

• • 

1740010. ♦ « 1700000. 

• • 

• • 

• . 

• . 

1500600. ♦ « 15)0000. 

• • 

• . 

S • . 

O |>S00QO« ♦ ^ 1210001. 

• • ► 

• • • il 

. • • • ^ ^ 

• • • • 

1000000. ♦ . 10)0000. 

. ^ 

• .«••...«•. ... , 

T90380. * , TS880I. 


5- «S0. ♦ ♦ SIOSSS. 


2SOOOO. • * ♦ ssstei. 


13 22« A)A 6*2 8A4 1CS8 12A8 IASS 1887 1898 

/•••1980««»»/»»«198l««»,/«»»H82«»»*/»»*1983«»«»/»»»l984»«»»/»»»1999.»«»/»»» 1988 ••••/•• 1987 

JPRA .JJAS0N3.1FMANJJAS0N0JFRANJ JAS3ROJPnA>1JJA.SONI)jFNAnjJA<OI«DJfNAnjJA3>,NUJPNANJJASONOJPMAM.IJ 

I9URVAL IS 1 MONIHIS) 


PAM 1 Df t 


0180-2538 



PROitCT BBLR 


CODE 


8 SPACE TAAMSPaATATlOtl 


OOLLAilS 

2S3SOOOD* 


2253QQ00. 


20080000. 


17S00000. 


tsoooooo. 


0« 12500090. 


lOOOOOOO. 


750 0000. 


S900000. 


2500000. 


0.0 


EE 


EEC 


cccccccceecEeccco 


tXKKXII 


IXXXXXXXXXXXXXX 


c: 


EC 


R LLLLLLLLCLLLLL 
R L 
R L 
R L 
R L 
\ L 


Ct 


E 

C 


e 

e 


c 

c 


e 

e 


e 

E 


c 

E 


E 

E 


e 

E 


e 
e 
e 

E 
E 
E 
E 

E RRRRR 

E RRRRRR 

E RRRRR 


RR 


RR 


RRR 


R 
R t 
RR L 
I L 
L 
L 
t 
L 


R L 
R L 
R L 
R I. 

R t. 

R L 

R t 

R I. 

R U 

R L 

R t. 

R L 

R L 

R L 
R L 
R L 
R L 
R i. 

R L 

R L 

R 1. 

R 1. 

R L 

R L 

R t 
R (. 

L 


RRRRR 


LL 


LL 


U.LL 


13 22« 050 6«2 849 1058 1 2&8 1480 IMT 189$ 

/... 1980. .../... 198 1.. . . /• . .1982 ..../. ..1983..../. ..1984. .../... 1985. 1988 ..../. .1987 
JFMAMviJASONOJFNAItJJASOROJFNAR/JASaNOJFMANJJASONMFNAMJJASOROtlFNAHtfJASONOJfnANJJASONOifERARilJ 


25000000. 


22590000. 


20010000. 


17590000. 


15090000. 


» 12510000. 


10090000. 


7500000. 


SOIOOOO. 


2510000. 


0.0 


PARC 1 or 1 


0180-2538M 



PROJECT .aCR 
OOLLARS 
10300QO. » 


C30C 


9 POWER OISTR 4 PROCESSIN4 


•••• TOTAL CONSUMPTION IC 


ISSaSROt. DOLLARS 


aaoooo. 


aooo '8. 


780800. 


480800. 


^ sooooo. 

oc 

trj 


480000. 


300000. 


lOOOOOO. 


900000* 


010000 . 


TOOOOO. 


630000. 


500000. 


410000. 


310000. 


2^0000. 


100800. 


.. I 


......... 


0.0 


....< 

.... I 


»• 

• *. 


13 224 434 442 049 lObO 

». 1900 1901. .../.. .19 OZ ..../. ..1903..../ . ..1904 
JFRAPJJ4SONOJFNANJU4SONOJFNA4J JAlONOjrNANJJASONOUFNANJJAbONOUFNANJJASONOJrNANJiiASaNOJPNMUJ 

INTERVAL IS 1 NONTHISl 


1260 1400 1607 1096 

./. j. 1905. . . ./ ... 1906 ...o/..190T 


230000. 


110009. 


0.0 


PARC I Of t 


0180-25381-1 



I’AOJC' . SBER 


CODE 


9 POWER OISTR ft PROCESSINS 


DOLLARS 

29030009. 


22990000. 


20900000. 


17900000. 


00 

w 


ISOOOOOO. • 


12930000. * 


10000900. 


7900000. T 


990000b. 


8900000. 


EEC 

EE 

EE 

E 

E 

E 

EE 

E 

e 

E 

E 

E 

E 

E 

E 

E 

E 

E 


.rEeeEEEeceEEECECCEeeEECKXXXXXXRXXXXXXXKXMRtlNXXXXXXKMR 

RL 
R L 
RR L 
R L 
R L 
R L 
R L 
R L 
R L 
R L 
R I. 

R L 
R L 
R L 
R L 
R L 
R L 
R L 


E 

E 

E 


R L 
R L 
R L 


E R L 

E RR LL 

E RRR LL 

E RRRR LL 

E RRR LL 

E RRRRRRR LL 

EE RRRRRRR LL 

E RRRRRRR LLLL 


IS 22* ASA 6A2 8A9 1050 1898 1A80 1687 1896 

/... 1980.. ../... 1981.. ../.«. 1982. o../.^.198S*. 198A. . . ./« . . 1989. 1986 ..../. .11 7 
JFMAnjJASONOJfXANJJASONDJFNAriJJASONOJFRAXJJASONOJ7NAXJJASOXO«IFnAN.I«IASONOJFNAMJJASONOjFMAhJJ 


29010000. 


22900008. 


80000008. 


17980000. 


19010000. 


♦ 12900000. 


10000080. 


7900000. 


9010000. 


. 89)0000. 


0.0 


FA8E 1 OF 1 


0180 - 25381-1 



PROJECT eeep ooe lu spac: eMviPONMCNf i.fpccrs TorAL comsunptioh« xs a9amoo* oollaas 

DOttAAS 

^30903* ♦ « SBOdOA* 

• • 

• • 

* * 

• • 

450000. ♦ ♦ 450000. 

• » 

• • 

• * 

• . 

406000. ♦ ♦ 4000QO« 

• . 

• • 

• • 

• • 

550000. ♦ ♦ 35000D* 

• * 

• • 

• • 

• . 

530000. ♦ ♦ 300000* 

• • 

• • 

. # • ^ 

• A A • ^ 

^ 250000. A •••• A* A 250000* 

^ . A A** A . ^ 


200000* • ••«••••*• « 2IOOOO* 


150000* - ••••••*••• • ISOBOO* 


ICOOOA* « •••••••••• * llOOOOa 

. A A A A. . A. AA ^ 
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MSSSSSSSSSSSSSSSSTTTTTTSTSSSSSSSSSSMM m 

SSSSSSSSSSSSSSTSSTTTTTTTTTTSSSSSSSSMM MM M HMHM 
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